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Figure 9B-1-1. Model 5302A Universal Counter 
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SECTION IX B 


5302A UNIVERSAL COUNTER 
SUBSECTION I 
GENERAL INFORMATION 


9B-1-1. INTRODUCTION 
9B-1-2. Description 


9B-1-3. The Hewlett-Packard Model 5302A Universal 
Counter, when plugged onto an HP Model 5300A Mea- 
suring System, is capable of: Measuring frequencies 
up to 50 MHz, Time Interval measurements from 500 nsecs 
to 1000 seconds, Period and Period Average over a range 
of 10 Hz to 1 MHz, Ratio of two Frequencies and 
Totalizing. The electrical and mechanical specifications 
are listed in Table 9B-1-1. 


9B-1-4. Purpose and Use of Section IX B 


9B-1-5. Section IX B contair3; the documentation 
necessary to operate, maintain, and repair the HP 
Model 5302A Universal Counter plug-on. Also included 
are parts lists, component locators, and schematics. 
This information is intended to be inserted into the 5300A 
Measuring System manual as part of Section IX of that 
manual. 


9B-1-6. INSTRUMENT IDENTIFICATION 


9B-1-7. Hewlett-Packard uses a two-section, nine-digit 
serial number (0000A00000) mounted on the rear panel to 
identify the instrument. The first four digits are the serial 
prefix and the last five digits refer to the specific instru- 
ment. If the serial prefix on your instrument differs from 
that listed on the title page of this section, there are 
differences between the manual and your instrument. 
Lower serial prefixes are documented in Section IX B, 
Subsection VII and higher serial prefixes are covered by a 
manual change sheet included with the manual. 


9B-1-8. Manual Changes and Options 


9B-1-9. The title page lists the serial prefix number 
to which this information directly appl 2s. If the serial 
prefix is different from the one listed, a change sheet 
is included describing the required changes. If this change 
sheet is missing, the information can be supplied by any 
Hewlett-Packard Sales and Service office listed in Section 
VI of the 5300A Measuring System manual. Options are 
listed in Section IX B, Subsection VII. 


9B-1-1 
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Table 9B-1-1. 5302A Universal Counter Specifications 


INPUT CHANNELS A AND B 


RANGE: Channel A: 10 Hz to 50 MHz. 
Channel B: 10 Hz to 10 MHz. 


SENSITIVITY (min): 25 mV rms sine wave 50 Hzto 
to 1 MHz. 
50 mV rms sine wave 10 Hz to 10 MHz. 
100 mV rms sine wave at 50 MHz. 
150 mV p-p pulse at 50 nsec minimum pulse 
width. 
Sensitivity can be varied up to 2.5 V rms by 
adjusting the SENSITIVITY control. 


IMPEDANCE: 1 M22 shunted by less than 30 pF. 

OVERLOAD PROTECTION: 500 V (dc + peak ac) 
250 V rms, dc to 400 Hz. 
10 V rms above 10 MHz. 

TRIGGER LEVEL: Selectable positive, negative, 
or zero V for optimum triggering from sinus- 


oidal inputs or pulses. 


SLOPE: Automatically switched to trigger on lead- 
ing edge of pulse. Positive slope for sinusoidal 
inputs. 


GATE OUT: Rear panel BNC. TTL low 
level while gate is open. 


FREQUENCY 
RANGE: Channel A: 10 Hz to 50 MHz. Prescaled 
by 10. 
Channel B: 10 Hz to 10 MHz. 

GATES TIMES: Manually selected 0.1, 1 or 10 
seconds. AUTO position automatically selects 
gate time to fill display for maximum resolu- 
tion within 1-second measurement time. 


ACCURACY: +1 count + time base accuracy. 


DISPLAY: Hz, kHz, and MHz with positioned deci- 
mal point. 


TIME INTERVAL 
RANGE: 500 nsec to 1000 seconds. 
INPUT: Channels A and B. 
RESOLUTION: 100 nsec to 1 msec in decade steps. 


ACCURACY: +1 count + time base accuracy + trig- 
ger error. * 


DISPLAY: wus, ms, or S (seconds) with positioned 
decimal point. 


9B-1-2 


PERIOD 
RANGE: 10 Hz to 1 MHz. 
INPUT: Channel B. 
RESOLUTION: 100 nsec to 1 msec in decade steps. 


ACCURACY: +1 count + time base accuracy + trig- 
ger error. ** 


DISPLAY: us, ms, or S (seconds) with positioned 
decimal point. 


PERIOD AVERAGE 
RANGE: 10 Hz to 1 MHz. 
INPUT: Channel B. 


PERIODS AVERAGE: 1 to 10° automatically selec- 
ted for maximum resolution. 


RATIO 


DISPLAY: F./ F , times multiplier (N). 


N = 10 to 107, selectable in decade steps. 


RANGE: Channel A: 10 Hz to 1.0 MHz. 
Channel B: 10 Hz to 10 MHz. 


ACCURACY: +1 count of F 
Fa: * B 


+ trigger error of 


OPEN/CLOSE 
(Totalizing) 


RANGE: 10 MHz maximum. 
INPUT: Channel B. 


FUNCTION: Input signal totalized while gate is 
Open. Opening and closing of gate initiated by 
front panel pushbutton switch. 


GENERAL 


CHECK: Counts internal 10 MHz reference 
frequency. 


OPERATING TEMPERATURE: 0° to 50°C. 


POWER REQUIREMENTS: Including 5300A main- 
frame, nominally 10 watts. 


WEIGHT: Net, 2 lbs. (0.9kg). Shipping, 3 to 14 
ibs (15. Ke), 


*For any waveshape, trigger error is less than 
ct 0.0025 
Signal Slope (V/us) us 


**Trigger error is less than + 0.3% of one period 
periods average for signals with 40 dB or 
better signal-to-noise ratio and minimum 
amplitude. Decreases with increased signal 
amplitude and slope. 
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Model 53802A 
Installation 


SECTION IX B 


5302A UNIVERSAL COUNTER 
SUBSECTION II 
INSTALLATION 


9B-2-1. UNPACKING AND INSPECTION 


9B-2-2. If the shipping carton is damaged ask that the 
carrier’s agent be present when the instrument is unpacked. 
Inspect the instruments for damage such as scratches, 
dents, broken knobs, etc. If the instrument is damaged 
or fails to meet performance tests when used with the 
5300A Measuring System notify the carrier and the nearest 
Hewlett-Packard Sales and Service office immediately. 
Performance check procedures are located in Section IX, 
B-5, and Sales and Service offices are listed in Section VI 
of the 5300A portion of the manual. Retain the shipping 
carton and the padding material for the carrier’s inspection. 
The Sales and Service office will arrange for the repair 


-. or replacement of the instrument without waiting for the 


claim against the carrier to be settled. 


9B-2-3. STORAGE AND SHIPMENT 


9B-2-4. PACKAGING. To protect valuable electronic equip- 
ment during storage or shipment, always use the best 
packaging methods available. Your Hewlett-Packard Sales 
and Service office can provide packaging material such as 
that used for original factory packaging. Contract pack- 
aging companies in many cities can provide dependable 
custom packaging on short notice. Here is one recom- 
mended packaging method: 


a. The original container is a corrugated cardboard box 
with 200 lbs. burst test (HP No. 9211-1620). The instru- 
ment is secured and protected, while in the box by a top 
and bottom molded frame of polystyrene foam (HP No. 
9220-1545). Also included with the instrument is a plastic 
dust-protection cover HP Part No. 05300-80004. 


9B-2-5. INSTALLATION AND REMOVAL OF 
PLUG-ON 


9B-2-6. The 5302A Universal Counter must be used with 
a mating 5300A Measuring System before any measure- 
ments can be made. To mate the 5302A Universal Counter 
with the 5300A Measuring System, see Figure 2-1 and 
Paragraph 2-11 of the 5300A portion of the manual. 


9B-2-7. ENVIRONMENT. Conditions during storage and 
shipment should be normally limited as follows: 

a. Maximum altitude: 25,000 feet. 

b. Minimum temperature: -40°F (-40°C). 


c. Maximum temperature: +167°F (+75°C). 


9B-2-8. PORTABLE OPERATION 


9B-2-9. The use of the HP Model 5310A Battery Pack 
enables the 5300A Measuring System and 5302A Universal 
Counter to be used in areas removed from ac power sources. 
The 5310A Battery Pack typically provides five hours of 


- portable operating time before recharging. Tables 1-2 and 


1-4 of 5300A portion of the manual lists the HP 5310A 
Battery Pack as an available accessory. Documentation on 
the 5310A is also included in Sections IV through VIII 
of the 5300A portion of the manual. To prepare the 
5300A/5302A for portable operation, refer to Paragraph 
2-15 and Figure 2-2 steps a to c of 5300A portion of manual. 


9B-2-1 
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Model 5302A 
Operation 


SECTION IX B 


5302A UNIVERSAL COUNTER 
SUBSECTION III 
OPERATION 


9B-3-1. OPERATING INFORMATION 


9B-3-2. The 5302A Universal Counter Plug-on may be 
used to measure frequencies up to 50 MHz, Period and 
Period Average to 1 MHz, Time Interval from 500 nsec 
to 1000 seconds or Ratio measurements from 10 Hz to 
10 MHz. The instrument may also be used to Totalize 
input signals. 


9B-3-3. The instrument front panel contains several 
controls and connectors used to make measurements with 
Channel A or Channel B or are used to control both 
channels. Some of these controls are used in signal 
-: conditioning to enable the user to take advantage of the 
instrument’s built-in precision. 


9B-3-4. There are three basic sijnal conditioning 
controls used in both Channel A and/or Channel B. 
There are: 


a. Sensitivity controls for Channel A and B. 
b. Waveform controls for Channel A and B. 
c. TIME BASE control for Channel A and B. 


9B-3-5. SENSITIVITY CONTROLS (Both Channels). A 
typical signal may contain large harmonics or noise, which 
can introduce inaccuracies in the reading. These sources 
of error may be minimized by correct use of the various 
signal conditioning controls. 


9B-3-6. The input amplifiers and trigger circuits of 
both channels include a “dead band” or hysteresis. In 
order to trigger the counter, the input signal must pass 
completely through this “dead band”. Any noise or 
unwanted signal, cannot cause a false trigger unless the 
amplitude of the noise is greater than the “dead band”. 
The SENSITIVITY control adjusts the width of the dead 
band so that it is small enough to trigger on the signal 
but large enough to reject noise and harmonics (as shown 
in Figure 9B-3-1). 


9B-3-7. To set the SENSITIVITY control for the best 
reading, set the control full ccw and increase the 
SENSITIVITY (cw) until stable triggering occurs. Increase 
the SENSITIVITY a fraction more to allow for amplitude 
variations in the signals. If the signal contains large 
amplitude modulation, the sensitivity must be adjusted to 
trigger on all cycles of the carrier frequency. In this case, 
it may be preferable to begin with the highest sensitivity 
setting (full cw) then decrease the sensitivity (ccw) to reject 
any noise until the display is stable. The sensitivity 
setting is more easily adjusted with a fast gate time such 
as .l-second. Gate time may be increased for finer 
resolution. 


9B-3-8. WAVEFORM CONTROLS (Both Channels). This 
switch is normally used in the “ “\U ” position and for 
most signals including sine wave, square wave, sawtooth 


- surements. 


wave, and pulses which have an approximate 50% duty- 
cycle. The hysteresis dead band in this position is centered 
on the average value of the signal. Since the amplifier 
is ac coupled, a dc offset in the signal does not effect 
triggering. 


9B-3-9. The two pulse positions on the waveforms switch 
should be used only with positive or negative pulses where 
the pulse width is short compared to the spacing between 
pulses. In this case, the average value of the signal is 
close to the baseline of the pulse which is not the 
optimum point to trigger the counter. In the positive 
pulse position, the dead band is offset to respond only 
to the positive segment of the pulse above the. average 
value. In the negative pulse position, the dead band is 
offset to respond to the negative part of the signal. In 
either case, the effect of the SENSITIVITY control is to 
move the center of the dead band, as well as its width, 
so that the trigger circuits still respond only to the positive 
part or the negative part of the signal as shown in 
Figure 9B-3-1. 


9B-3-10. TIME BASE CONTROL. The TIME BASE 
control switch provides four gate time positions (black) 
and seven multiplier settings (N white) for Ratio mode. 
It also provides decade-step resolution settings from 
.1 psec to 1 ms (blue) for Period or Time Interval mea- 
These various positions are selectable for 
Channel A and/or B through the FUNCTION switch. 
These are: 


a. AUTO. This is the most useful setting for meas- 
uring an unknown frequency. It will automatically select 
a gate time of: 


l-second for frequencies up to 900 kHz when using 
Channel B and up to 9 MHz when using Channel A. 


0.1-second for frequencies between 900 kHz and 
9 MHz when using Channel B and 9 MHz to 50 MHz 
when using Channel A. 


The display will never overflow in the AUTO position. 
The recycle time is held constant at 1-second plus the 
sample rate time for all frequencies. 


b. 0.1 SEC. This position provides the fastest recycle 
time with a constant 10 Hz resolution when using Channel 
B and 100 Hz resolution when using Channel A. It is 
most useful for monitoring fast changes in the input 
frequency and for setting the signal conditioning controls. 


c. 1 SEC. Provides constant 1 Hz resolution when using 
Channel B and 10 Hz resolution when using Channel A. 
Since the recycle time is the same as in AUTO this position 
offers an advantage only for measuring signals above 
900 kHz with a 1 Hz resolution. Display will overflow 
above 1 MHz. 


d. 10 SEC. Provides 0.1 Hz resolution in Channel B 
and 1 Hz resolution in Channel A. This setting is not 
available in AUTO and must be selected manually if the 
extra precision is required. 


9B-3-1 
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Model 5302A 
Operation 


Figure 9B-3-1. Signal Conditioning by Waveform Switch and Sensitivity Control 


SINUSOIDAL OR 


SYMMETRICAL WAVEFORMS 
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REJECTION) 
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OPTIMUM TRIGGERING 


HYSTERESIS 
POORER NOISE REJECTION 


LOW DUTY CYCLE 
POSITIVE PULSES 


LOW DUTY CYCLE 
NEGATIVE PULSES 


OPTIMUM TRIGGERING 


NO TRIGGER 


POOR NOISE REJECTION 


POOR NOISE REJECTION 


NO TRIGGERING 
OPTIMUM TRIGGERING 


HYSTERESIS VOLTAGE (MINIMUM SIGNAL OR NOISE REJECTION VOLTAGE) VARIES PROPORTIONAL TO TRIGGER VOLTAGE 


e. N (white). Provides decade-step multiplier settings 
when FUNCTION switch is set to RATIO. 


f. PERIOD/T.I. (blue). Decade step resolution settings 
may be selected when using Period B or T.I. A to B modes. 


9B-3-11. MODES OF OPERATION 
9B-3-12. The 5302A offers seven modes of operation 
and a Self-Check position. Some of the modes are avail- 
able on both channels while other modes are available 
only on one channel (either A or B). In all cases, the 
modes are selected by the FUNCTION switch. The modes 
are: 

a. Frequency (Channel A or B). 

b. Period (Channel B only). 

c. Time Interval (Channel A to B). 

d. Period Average (Channel B only). 


9B-3-2 


e. Ratio, B X N (Channel A and B) 


f. Totalize, OPEN/CLOSE B (Channel B only). 


g. Check Mode. 


9B-3-13. Frequency Mode, Channel A 


9B-3-14. Frequency measurements using Channel A 
enables the user to make frequency measurements from 
10 Hz to 50 MHz. When using Channel A the input signal 
is prescaled by 10. 


9B-3-15. Frequency Mode, Channel B 


9B-3-16. Frequency measurements using Channel B 
enables the user to make frequency measurements from 
10 Hz to 10 MHz. Since no prescaling occurs, higher 
resolution measurements can be made using Channel B. 
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9B-3-17. Period Mode, Channel B 


9B-3-18. The period mode allows single period measure 
ments to be made with frequencies of 10 Hz to 1 MHz 
into Channel B. In Period B measurements the Time 
Base gate time is selectable from .5 jsec to 1 msec. The 
accuracy is + 1 count + time base accuracy + trigger error. 


9B-3-19. Time Interval Mode, Channel A to B 


9B-3-20. The time interval mode allows time measure 
ments, between points on one or two waveforms, to be 
made. The range of measurements is .1 usec to 1000 
seconds with .1 usec to 1 msec resolution in decade steps. 
Channel A input signal opens the main gate and Channel 
B closes it. An output is available at the rear of the 
unit during the time the main gate is open. Accuracy 
is + 1 count + time base accuracy + trigger error. The 
trigger error for any waveshape is less than 


és 0.005 Le 
Signal Slope (V/ ps) ps 


9B-3-21. Period Average Mode, Channel B 


9B-3-22. The period average mode allows multiple period 
averages to be made with frequencies of 10 Hz to 1 MHz 
into Channel B. Periods averaged is automatically selected 
from 1 to 103 for maximum resolution. For frequencies 
less than 110 Hz, one period is measured; for frequencies 
from 110 Hz to 1100 Hz, ten periods are averaged; for 
frequencies from 1100 Hz to 11 kHz, 100 periods are 
averaged; for frequencies above 11 kHz, 1000 periods are 
averaged. 


Model 5302A 
Operation 


9B-3-23. Ratio Mode, Channel B/A 


9B-3-24. The ratio of the Channel B input signals (from 
10 Hz to 10 MHz) to the Channel A input signals (from 
10 Hz to 1 MHz) times multiplier N, can be measured. 
Multiplier is selectable from 10 to 107. Accuracy is 
+ 1 count of Frequency B, + trigger error of Frequency A. 


9B-3-25. Totalizing Mode, Channel B 


9B-3-26. Input Signals up to 10 MHz, applied to Channel B 
can be totalized. Totalizing is initiated by pressing the 
OPEN/CLOSE B switch and terminated by pressing the 
OPEN/CLOSE B switch a second time. 


9B-3-27. CHECK Mode 


9B-3-28. The Check mode provides a position where the 
instrument 10 MHz oscillator and counting logic is verified. 
The 5300A displays 10.0000 MHz + 1 count when circuits 
are functioning properly. 


9B-3-29. CONTROLS AND CONNECTORS 
9B-3-30. Figures 9B-3-2 and 9B-3 3 list the various front 


panel controls and connectors and the rear panel 
connector. 


9B-3-31. OPERATING PROCEDURES 


9B-3-32. The operating procedures for making measure- 
ments in the various modes are listed in Figures 9B-3-4 
through 9B-3-10. 


TO AVOID POSSIBILITY OF BODILY INJURY AND/OR EQUIP- 
MENT DAMAGE WHILE PERFORMING THE FOLLOWING 
PROCEDURE, BE SURE TO OBSERVE POLARITY REQUIRE- 
MENTS WHEN CONNECTING TEST LEADS. (HEWLETT- 
PACKARD RECOMMENDS USING AN ISOLATION TRANS- 
FORMER WHEN MEASURING AC LINE FREQUENCIES.) 
ADDITIONALLY, DO NOT EXCEED THE INPUT VOLTAGE 
LIMITATIONS AS SPECIFIED IN TABLE 9B-1-1. 
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Figure 9B-3-2. Front Panel Controls and Connectors 


CHANNEL A 
Grouped on left side of panel 


9B-3-4 


“A 50 MHz” connector. Input signals from 
10 Hz to 50 MHz can be measured using this 
connector. Input signal is prescaled by 10. 


Waveform Switch. Set to correspond to one of 
three types of input signals. (See Paragraph 9B- 
3-8 for correct adjustment.) 


are eles Input signals to be measured is 
positive-going pulse of low duty-cycle. 


b. “vL: Input signal to be measured is sinu- 
soidal or is another type of signal with about a 
50% duty-cycle. 


om ela: Input signal to be measured is 
negative-going pulse of low duty-cycle. 


SENSITIVITY.  Potentiometer adjusts counter 
channel A sensitivity; maximum sensitivity is 
at full cw. 


SENSITIVITY 


aaa 


PERIOD 8 


T.I. ATO B 
—_ 


o™ PER AVG B ™DNn 


CHANNEL B 
Grouped on right side of panel 


4, 


“B 10 MHz” connector. Input signals from 10 Hz 
to 10 MHz can be measured using this connector. 


Waveform switch. Set to correspond to one of 
three types of input signals. (See Paragraph 
9B-3-8 for correct adjustment.) 


asl Us Input signals to be measured is 
positive-going pulse of low duty-cycle. 


b. “4: Input signal to be measured is sinu- 
soidal or is another type of signal with about a 
50% duty-cycle. 


c. | | : Input signal to be measured is 
negative-going pulse of low duty-cycle. 


SENSITIVITY.  Potentiometer adjusts counter 
Channel B sensitivity; maximum sensitivity is at 
full cw. 
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Figure 9B-3-2. Front Panel Controls and Connectors (Continued) 


7. FUNCTION. Eight position switch used to select 


the desired mode of operation. The positions are: 


a. FREQ A. Enables frequency measurements 
of 10 Hz to 50 MHz to be made using Channel A 
connector and signal conditioning controls. 


b. FREQ B. Enables frequency measurements 
of 10 Hz to 10 MHz to be made using Channel B 
connector and signal conditioning controls. 


c. PERIOD B. Enables single period measure- 
ments to be made from Channel B with fre- 
quencies of 10 Hz to 1 MHz. 


d. T.I. A to B. Enables time interval measure- 
ments to be made between signals into Channel A 
and s zgnals into Channel B. Channel A starts 
measurements, Channel B stops it. 


e. PER AVG B. Enables multiple period averages 
to be made from Channel B with frequencies of 
10 Hz to 1 MHz. Periods averaged is a auto- 
matically selected from 1 to 103. 


f. RATIO = X N. Enables the ratio of Channel B 
signals to Channel A signals to be taken. Channel 
A input is 10 Hz to 1 MHz and Channel B input is 
10 Hz to 10 MHz. Multiplier (N) is selectable 
from 10 to 107. 


g. OPEN/CLOSE B. Enables input signals to 
Channel B (10 Hz to 10 MHz) to be totalized. 
Totalizing is initiated by pressing the OPEN/ 
CLOSE B switch and terminated by pressing this 
switch a second time. Restarted by pressing the 
switch a third time. 


h. CHECK. Self-Check position verifies that the 
5300A 10 MHz crystal oscillator and the counting 
logic is functioning correctly. 


8. TIME BASE. This 10-position switch performs 


three functions: 


a. Gate time controls for frequency measure- 
ments. 


b. Period/Time Interval resolution control. 


c. Ratio Multiplier control for ratio measure- 
ments. 


FREQ. (black) Gate time positions are: 


a. AUTO. Automatically selects the measurement 
gate time needed to fill the display for maximum 
resolution for the signal being measured with. a 
maximum time of 1 second. 


b. 10S, 1S, .15. Counter gate time is 10 seconds, 
1-second, or .1-second corresponding to the switch 
position. 


PERIOD/T.I. (blue) positions are: 


.1 us, 1 us, 1ms,1ms. In Period measurements 
and Time Interval measurements, the resolution of 
the measurement is adjustable from .1 msec to 
1 msec in decade steps. 


“N” Multiplier (white) positions are: 


10, 102, 108, 104, 105, 106, 107. In Ratio mode the 
multiplier is selectable, in decade steps, from 10 
to 107. 


. OPEN/CLOSE B Pushbutton switch, effective in 


indicated position of FUNCTION switch. Total- 
izing of Channel B input signals started by 
pressing this switch and terminated by pressing 
it a second time. Restarted by pressing the switch 
a third time. 
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Figure 9B-3-3. Rear Panel Connector 


1. GATE OUT: A TTL-LOW level is available while 
the instrument gate is open. 


Caution 


DO NOT CONNECT EXTERNAL VOLTAGES TO GATE- 
OUT CONNECTOR. 
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Figure 9B-3-4. Making Self-Check Measurements 


I(REAR) 


FUNCTION. 


ae 8 


Connect ac power to 5300A ac receptacle. 


Turn ac power “on” with 5300A SAMPLE RATE 
control. Adjust SAMPLE RATE for desired display 
time. 


Set 5302A FUNCTION SWITCH TO CHECK; TIME 
BASE switch may be set to any position. Dis- 
play should be 10.0000 MHz + 1 count. 
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9B-3-8 


Figure 9B-3-5. 


shes Seeenrsanaremaette 


SENSITIVITY © T 


Connect ac power to 5300A ac LINE receptacle. 


Turn ac power “on” with 5300A SAMPLE RATE - 


control and adjust sample rate for desired 
display time. 


For frequencies 10 Hz to 50 MHz use Channel 
A as follows: 


a. Set FUNCTION to “A”. 


b. Set “A” Waveform switch to “ “U ” 
and TIME BASE to an appropriate gate time 
(see paragraph 9B-3-8 for Waveform controls 
operating information). For low duty cycle pulse 
measurements where pulse widths are short 
compared to pulse spacing, set Waveform “A” 
switch to “ _["L__” or to “ “|_J ” depending 
on input pulse polarity. 


c. Set “A” SENSITIVITY to full ccw (see 
SENSITIVITY CONTROLS operating informa- 
tion, paragraph 9B-3-5). 


d. Connect input signal to be measured to 
“A 50 MHz” connector. 


e. Slowly adjust SENSITIVITY cw for a 
stable display. 


E BASE 


FUNC 


Making Frequency Measurements Using Channel A or B 


TION 


B 10 MH2 
fA > 


& 


f. Set TIME BASE to desired gate time. 


g. Instrument display is the input signal 
frequency. 


For frequencies 10 Hz to 10 MHz use Channel B 
as follows: 


a. Set FUNCTION to “B”. 


b. Set “B” Waveform switch to ““U ” 
and TIME BASE to an appropriate gate time 
(see paragraph 9B-3-8 for Waveform Controls 
operating information). For low duty cycle 
pulse measurements where pulse widths are 
short compared to pulse spacing, set Waveform 
a2 lapowitch «tows elle .0r. tose Lele 


depending on input pulse polarity. 


c. Set “B” SENSITIVITY to full ccw (see 
SENSITIVITY CONTROLS operating informa- 
tion, paragraph 9B-3-5). 


d. Connect input signal to be measured to 
“B 10 MHz” connector. 


e. Slowing adjust “B SENSITIVITY control 
cw for a stable display. 


f. Set TIME BASE to desired gate time. 


g. Instrument display is the input signal 
frequency. 
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Figure 9B-3-6. Making Period Measurements 


_I(REAR) 


9 Pore Sn AO ERR RECREATE 


“FUNCTION 


PERIOD/T.I. PERIOD B 
A Hs od SS; 
7 

ips a 

10ps 

ms 

ims 

6 3 a 

1 Connect ac power to 5300A ac LINE receptacle. 


a Turn ac power “on” with 5300A SAMPLE RATE 
control. Adjust SAMPLE RATE for desired dis- 
play time. 


3. Set 5302A FUNCTION switch to PERIOD B. 


4. Set “B” Waveform switch to correspond to type 
of signal being measured (see Paragraph 9B-3-8 
for Waveform Controls operating information). 


i. Adjust “B” SENSITIVITY to full ccw (see Para- 
graph 9B-3-5 for SENSITIVITY CONTROLS 
operating information). 


6. Set TIME BASE to desired PERIOD resolution 
(.1 us to 1 ms). 


le Connect input signal (10 Hz to 1 MHz) to “B 
10 MHz” connector. 


8. Adjust “B” SENSITIVITY control slowly cw for 
a stable display. 
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Figure 9B-3-7. Making Time Interval Measurements 


SENSITIVITY 


PERIOD/T.I. 
ps 
ips 
iOps 
ims 
ims 


48 6 


Connect ac power to 5300A ac LINE receptacle. 


Turn ac power “on” with 5300A SAMPLE 
RATE control and adjust sample rate for de- 
sired display time. 


Set 5302A FUNCTION switch to TI. A to B. 


Adjust “A” SENSITIVITY control to full cew 
and “B” SENSITIVITY controls to full cw (see 
paragraph 9B-3-5 for SENSITIVITY CON- 
TROLS operating information). 


Set TIME BASE to desired T-.I. resolution to 
be counted (.1 ,.s to 1 ms). 


If the Start and Stop signals are from separate 
sources connect the Start signal to “A 50 MHz” 


T.r.ATO 8B 


connector and the Stop signal to “B 10 MHz” 
connector. If the Start and Stop signals are 
from a common source, use a BNC “Tee” con- 
nector to interconnect the signal source, “A 
50 MHz” channel and “B 10 MHz” channel. 


Set the “A” Waveform switch to correspond to 
the type of signal connected to A 50 MHz 
connector. Set the “B” Waveform switch to 
correspond to the type of signal connected to 
B 10 MHz connector. 


Slowly adjust the “A” SENSITIVITY cw until 
a display is observed, then adjust “B” SENSI- 
TIVITY slowly ccw until the display is stable. 


The Time interval is displayed in psec, msec, 
or seconds depending on TI. setting selected. 
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Figure 9B-3-8. Making Period Average Measurements 


Connect ac power to 5300A ac LINE receptacle. 


Turn ac power “on” with 5300A SAMPLE RATE 


control. Adjust SAMPLE RATE for desired : 


display time. 


Set 5302A FUNCTION to PER AVG B. 


Adjust “B” SENSITIVITY to full ccw (see Para- 
graph 9B-3-5 for SENSITIVITY CONTROLS 
operating information). 


(REAR) 


TIME BASE adjustment is not required; instru- 
ment gate-time is automatic. Periods averaged 
are 1 to 10°. 


Connect input signal (10 Hz to 1 MHz) to “B 
10 MHz” connector. 


Set “B” Waveform switch to correspond to type 
of signal being measured (see Paragraph 9B-3-8 
for Waveform Controls operating information). 


Adjust “B” SENSITIVITY control slowly cw for 
a stable display. 
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9B-3-12 


Figure 9B-3-9. Making Ratio Measurements 


SENSITIVITY — 


Connect ac power to 5300A LINE receptacle. 


Turn ac power “on” with 5300A SAMPLE RATE 
control and adjust sample rate for desired dis- 
play time. 


Set 5302A FUNCTION switch to RATIO = XN. 


Set “A” and “B” SENSITIVITY controls full cw 
(see Paragraph 9B-3-5 for SENSITIVITY 
CONTROLS operating information). 


fn 


B bd 
RATIO ZXN fe~ A 
Be 


Set TIME BASE N (white) to desired setting 
(10 white to 107 white). 


Connect lower frequency signal to “A 50 MHz” 
connector (10 Hz to 1 MHz); connect higher 
frequency signal to “B 10 MHz” connector (10 
Hz to 10 MHz). 


Set “A” and “B” Waveform switches to cor- 
respond to type of signals connected to “A” 
and “B” input connectors. 


Divide display by N multiplier setting (white 
numbers) to obtain ratio. 
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Figure 9B-3-10. Making Totalizing Measurements 


Connect ac power to 5300A ac LINE receptacle. 


Turn ac power “on” with 5300A SAMPLE RATE. 


control. Adjust SAMPLE RATE for desired 
display time. 


Set 5302A FUNCTION to OPEN/CLOSE B. 


Adjust “B” SENSITIVITY to full ccw (see para- 
graph 9B-3-5 for SENSITIVITY CONTROLS 
operating information). 


TIME BASE adjustment is not required; instru- 
ment gate is controlled by operator when 
OPEN/CLOSE B pushbutton is pressed. 


Connect input signal (10 MHz maximum) to 
“B 10 MHz” connector. 


(REAR) 


Set “B” Waveform switch to correspond to type 
of signal being totalized (see paragraph 9B-3-8 
for Waveform Controls operating information). 


Press RESET; press OPEN/CLOSE B switch; 
C lamp should come on. 


Slowly adjust “B” SENSITIVITY cw until coun- 
ting occurs on display. Display will accumulate 
at a rate dependent on input signal frequency. 


When display has accumulated the desired num- 
ber of counts, press OPEN/CLOSE B to stop 
totalizing. 


If the operator wants to totalize from the 
number accumulated in the display, press the 
OPEN/CLOSE B switch. If a new totalizing 
measurement is made, press RESET before 
pressing OPEN/CLOSE B switch. 


9B-3-13 


* 
i 
— a] 
i 4 
* 
4 ‘ 
¥ 
vw 
Pa 
: 
: 
/ 
we a 
' * 
‘ly 
J 
4 4 
ba 
if J 
; 
V1 ) ee 
a: 
| gies 
ie hal uM 
aw UJ 
ad 
t 
, 
ei ee ee 
6 
¢ 
? 


we 


airteting aieit fit iow Fegan: odie’ 


— 


Lbhs 


ny 
if 
a Oe L 
CPI) shewey 


Ou 


— en ee ' 
ES M s) z . ° ‘ 
¥ ri 4 tN My ; 
; aT) Aas 
oe) ey 
74 | sal 
“ ‘es iy 
: mes ‘ig 
v 5 he 
“# J 
Pili en x AML ol piel ge 
. st Ta alii) dibs “oe” Dewar 
hyslanh vos TAA TISOAS, eae 
rat? a t ; edith 
ee i) Cs eo | 
5 GRATIN of BOE ASTRE 
i vy 2 a : 
besuchen) wraess Sethe riveree wy laa ‘ati 


7 


ge BOLTON ORVYENER OF Ge 


ae i. ay ‘ 
’ Kove ate eet pawl yt par pas a | eer 

Bo as nit pte’ inet seine fa 
190 


en any hai 


Kopin ipieotieal geue 


a4 omer a oui ti ii 


ie ayia 
7 
o,. lees 


ie, 


Model 5302A 
Operation 


Figure 9B-3-11. Using GATE OUT Connector 


The 5302A rear-panel GATE OUT connector provides 
a TTL low level signal during the time the instrument 
gate is open. This signal can be used, when making 
Period, Time Interval and Period Average measure- 
ments, to control an oscilloscope so that only the 
measured portion of the signal is displayed by the 
oscilloscope. 


To use this feature in Period (Figure 9B-3-6) 
or Period Average (Figure 9B-3-8) modes pro- 
ceed as follows: 


a. Connect the signal to be measured to 
oscilloscope Channel A or B. Connect the 
5302A GATE OUT connector, using a BNC Tee, 
to the oscilloscope rear-panel Z AXIS input 
and the oscilloscope front-panel EXT INPUT. 


b. Set HP 180A oscilloscope controls as follows: 


TRIGGER to EXT. 
SLOPE to +. 
Display to A+ B. 


Coupling to ACF. 
SWEEP MODE to NORM. 
TIME/CM for one complete cycle of signal. 


c. Set remaining oscilloscope controls for 
a useable display. 


d. To more easily view the measured portion 
of the input signal, reduce the oscilloscope 
INTENSITY. 


9B-3-14 


e. In PER AVG Mode, the periods averaged 
are automatically selected. The change-over 
point may be monitored by varying the input 
frequency and observing the number of cycles 
displayed on the oscilloscope. 


To use this feature in Time Interval Mode 
(Figure 9B-3-7) proceed as follows: 


a. Connect equipment as shown in Table 
9B-5-1, No. 6, Figure C, Time Interval 
Measurements. 


b. In addition to connections made in step a, 
connect 5302A GATE OUT connector, using a 
BNC Tee, to oscilloscope rear-panel Z AXIS 
input and to oscilloscope front-panel EXT 
INPUT. 


c. Set HP 180A oscilloscope controls as follows: 
TRIGGER to EXT. 
SLOPE to —. 
Coupling to ACF. 
SWEEP MODE to NORM. 
TIME/CM for one complete Time Interval 
of signal. 


d. Set remaining oscilloscope controls for a 
useable display. 


e. To more easily view the measured time 
interval portion of the input signals, reduce the 
oscilloscope INTENSITY. 
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SECTION IX B 


5302A UNIVERSAL COUNTER 
SUBSECTION IV 
THEORY OF OPERATION 


9B-4-1. INTRODUCTION 


9B4-2. This subsection describes the theory of operation 
for the 5302A 50 MHz Universal Counier. Basic operation 
of gates and certain amplifiers is located in Section IV 
of the 5300A portion of the manual. 


9B-4-3. To simplify measurement making when using 
channel A and/or channel B, refer to operating informa- 
tion starting with paragraph 9B-3-1 for optimum adjust- 
ment of the various controls. 


9B-4-4. 5302A CIRCUIT THEORY (Figure 9B-8-1) 


9B-45. INPUT AMPLIFIERS. The input signals at J1 or 
J2 are coupled to input buffers Q1, Q2 through Cl or 
C2. Signals greater than +7 volts are clipped by the diodes 
CR4, CR6, CR9, CR10. Gate bias for QI and Q2, is provided 
by breakdown diode CR7 and resistors R9 and R1i. Q1 
and Q2 provide impedance-conversion from the 1 megohm 
INPUT to the 1 kg SENSITIVITY controls Rl and R2. 
Rl and R2 adjust the signal amplitude applied to the 
differential amplifiers U8A and U13A. The signal is 
limited to 1.4V p-p by CRI, CR3, and CR2, CR5. The 
differential amplifiers are biased at the proper point by 
R12, R13, R15, and R16 from the differential amplifiers’ 
internal bias supply. 


9B-4-6. In channel A, the U13A differential output is 
fed to the differential Schmitt-Trigger U13C, which 
converts the signal to fast risetime square waves com- 
patible with digital logic, and rejects noise which may 
be present with the desired signal. Buffer stage U13B 
drives the prescaler and level converter. 


9B-4-7. In channel B the U8A amplifier output is fed to 
the Schmitt-Trigger, U8C. U8B is a unity-gain amplifier 
whose output supplies the Schmitt-Trigger bias voltage, 
and buffers it from the input bias source. 


9B-4-8. A dc offset voltage in the “pulse positions” of 
S1 or S2 is applied to the amplifiers and Schmitt-Triggers 
to make them handle low duty-cycle pulses. In channel A 
the offset is applied directly to the Schmitt-Trigger 
through R5 or R6. In channel B the offset is applied to 
the input amplifier through R3 or R4. 


9B-49. Channel A signals are available to the logic 
circuits either direct or prescaled by 10 through U18 
and U19. Im the Frequency Mode, the ‘signals at the 
output of buffer U13B go to the ECL decade-divider U18 
and U19. The prescaled output from the decade goes to 
U26A, which converts the ECL logic levels to TTL levels 
for use in the remainder of the 5302A. 


9B-4-10. In Time Interval and Ratio measurements an 
unprescaled output is desired and the channel A signal is 
taken from buffer amplifier U13B directly to a level- 
translator gate U26E: To ensure that the leading edge of 
the signal triggers the circuitry, the “CHAN A” signal 


goes to EXCLUSIVE OR gate U27C(9). The other input 
of this gate is controlled by the channel A waveform switch 
Sl. In the _] | and “\, positions, this input is low, 
while in the ~|_[ position, it is pulled high through 
R52. Thus, in []_ pulse and “\, the gate (U27C) 
acts as a non-inverting buffer while in |_| it acts as 
an inverter. 


9B-4-11. The output of the channel B Schmitt-Trigger 
goes directly to the U26(3,4) level-translator gate and 
then to an EXCLUSIVE OR Inverter/Buffer described in 
paragraph 9B-4-10. 


9B-4-12. FREQUENCY MODE (Figures 9B-5-2 and 3)! 


9B-4-13. In frequency A or frequency B modes, the signal 
from one of the input amplifiers CHA “OUT” and CHB 
“OUT” is applied to F1 A1P1(5) through U16 Fi switch. 
The Fl frequency is determined by counting F1 for an 
accurately known period of time. This counting time or 
gate-tume can be .01 sec, .1 sec, 1 sec, or 10 sec, de 
pending upon frequency and resolution desired. 


9B-4-14. Accurate measurement periods are derived from 
a 10 MHz erystal-controlled oscillator through a chain of 
8-decade dividers. The outputs of the dividers are multi- 
plexed onto a single line and gated to provide a series of 
9 pulses in 10 seconds. The first, or start pulse indicates 
“time zero” and the beginning of a measurement cycle 
(see Figure 9B-41). The other pulses are generated at 
precisely 1 psec, 10 psec, 100 psec, 1 ms, 10 ms, 100 ms, 
1 sec, and 10 sec after the start pulse. Because the 
pulses are logarithmically spaced in time, this line is 
termed “LOG” output. Another timing signal, TB OUT- 
PUT, (time base output), is available which gives a level 
change concurrent with one of the LOG pulses (see Fig- 
ure 9B-4-2). The specific time from the start pulse to 
this level change is programmed by a threeline code 
(TB SELECT A, B, C). 


Figure 9B-4-1. LOG Cycle 


9B-4-1 
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Figure 9B-4-2. TIME BASE/LOG Outputs 


| USEC 
1 


| START 
TBOUT 1 


EXAMPLE: TIME BASE OUTPUT PROGRAMMED FOR ISEC 


9B-4-15.___ The eight-decade dividers and the logic to 
control LOG and TIME BASE OUTPUT are all contained 
in a single MOS-LSI Integrated Circuit in the 5300A 
mainframe. 


9B-4-16. The main gate which controls the flow of F1 
into the counting decades, is opened by the Start Pulse 
and is closed by one of the other eight Log Pulses. The 
closing can_be enabled by either of two lines going to a 
low state, “9” and MAX TIME. 


9B-4-17. MANUAL GATE SELECTION. Manually selec- 
ting 10s, 1s, or .ls gate times, generates an appropriate 


code which programs the time base output so that immed- 


iately preceding the correct LOG pulse, the TIME BASE 
OUTPUT goes low (see Figure 9B-4-3). MAX TIME is 
immediately pulled low by the 5302A through Q3 and 
U12A and enables the closing of main gate. The next 
LOG pulse closes the Main Gate and terminates the 
measurement. 


Figure 9B-4-3. Manual Gate Selection 


START 


TBOUT LOW ENABLES | | 
LOG PULSE A 


.1SEC TO CLOSE GATE 


OPEN 
EXAMPLE: .ISEC GATE TIME MANUALLY SELECTED 


9B-4-18. AUTO GATE Selection. In automatic mode 
(Timing shown in Figure 9B-4-4) the control line “9” is 
enabled (forced high state is removed), and the counting 
cycle starts as in manual gate selection. When the dis- 


play reaches 9% of capacity, 090000 counts, the “9” line 
goes low, enabling gate closing on the next LOG pulse. 


9B-4-2 


This AUTO feature means that the display will be from 
9% to 90% full; 9% if “9” goes low just before a LOG 
pulse and 90% if it occurs just after a LOG pulse. To 
prevent the gate time in AUTO from becoming excessively 
long with low input frequencies, a 1 second maximum 
is placed on it, by coding 1 second into the TB OUTPUT. 
Thus, on signals from 10 Hz to 900,000 Hz, the gate time 
is 1 sec; from 900,001 Hz to 9.0 MHz the gate time is 
.l1 sec, and above 9.0 MHz the gate time is .01 sec. 


Figure 9B-4-4. AUTO GATE Selection 


OPEN 


A: COUNTER FILLS TO = 9% IF "S$" OCCURS PRIOR TO LOG 


OPEN 


B: COUNTER FILLS TO 90% IF "9" OCCURS AFTER LOG 
COUNTER FILLS TO 9% IN ABOUT .ISEC. GATE CLOSES 
AT !1SEC—TOTAL COUNT 9% X10=90% 


9B-4-19. In automatic operation (AUTO), the gate time is 
not known until the end of the measurement; the proper 
decimal point or units annunciators must then be deter- 
mined. The length of the gate time is determined by 
counting the EXPONENT signal, which is the “LOG” sig- 
nal that occurs while the gate is open (i.e., LOG without 
the start pulse). The exponent is counted by the 4-bit 
ripple counter consisting of U22A and U22B. 


9B-4-20. The 5302A has four possible gate times; .01 sec- 
ond, .1 second, 1 second and 10 seconds. The .01, .1 and 
1 second times are available in AUTO or “manual” posi- 
tions. The 10 second gate-time is available only in 
“manual” position (10 S). 


9B-4-21. The outputs of the exponent counter are stored 
in the exponent storage latches U21A,B during the meas- 
urement cycle. The outputs of these latches are then 
used in decoding. 


9B-4-22. All frequency-related decimal point and units 
information is derived from the four-state exponent coun- 
ter U22A and B (see Figure 9B-4-5). The channel A pre- 
scaling and the decoding used makes it necessary to reset 
the exponent counter to different initial states as shown 
in Table 9B-4-1. 


. yp ' hed omy 
ae 4) ule tadl gh wound) SOEUR cert : err) KN i Yo dea 
‘ -. ‘ bef gt hh ‘ 
y : oe = ee at tamara tty - 
7 te pee i altal t 
4 ? 4h . 
x ria atest eiay OP? ofp; 
&. aha ' — a re pasa! ens 
“ wey Lad ; dl ks ” £ bs ( 
‘ ‘ ' being 
: were gu Sait 
Y ‘7 “wl hiy) ae py 
: } 
4 f ‘ i - Re: A 
a . a. 
~- 2) Si 
—_ ee a a) 
=} 5 
: a F 7 ‘ ‘a 
; ' ey _ bit we ch o: : 
- - . ore oh 3 
Ro ahi ser ) eee 


- : tPA. ott oe Rie Lee Nt Ape aii aie, 


—_ 3 5 : Ad , ae . ifaed «) dole rank ‘aio. : Fiat 
' 7 ' up meh veal i Tat a 


.? tigte “ttc be oem od bends 


4 ‘ an wae, ae Rar 29 a 
ety OFT “Reon “sale 


‘oD 
‘ » 


a 
” ial i VL ATA TAO a Be 
rie f ~ i’. iy ty 5 fA Del lin uf ™» ai a 


int; JAMO whe! GOL) tiple » pera do ee 
are adh gly OCT Seer 08 
Vek < 
hi 4) : 
fy UM) ery =f a 
“ J hal ; AA 
- 74% z é iw bale 
sss “' ray i oi 
' _ ' ak te eke 5 mange a fe oe ew 
7 ] 4 
_ » 
fd q 
i 5, Ps Ray & 
i } 
. 
jet i me ay a pe lg Cmmned ope hy se ay ger gente 
. : ' ’ : ( - $4 oe rag 
i ‘ / wane i ee A ae ee ‘ be 
og eR YEE ai splay ay goo at Oe hae 
‘ Hl 
1m oy BE SPT eee Ore ae er meet re ety ntl th aanatnagaeiae mat 
avi" : sey ALS ; i x a cy 
- <8 eer A a Y 
‘ UA uate | bain! 7 as 
‘ : ; ' .*4 
: i ; j 
th j an 3 ad’ Tus oe 4 i Bs! ; 
i y hae ec aw A ihe ed ‘ 1 cen ncaialiaie 4 
ips a ; Hen. R OB" wey er ee . } a pee. ore 
: r. ; r T\ pm . i nde enlec ded yep ea 
‘) ry. C é h.0% pire wu ae eva i 


if} D> Gudianag “inary 


> Sead tp mrad be iS ddiw 
; beck Fit hodoin? aparhay hoa eee ay 
' ; i 1A Wow + Shy ay 7 fries Nase” ; Wh 7) 

: ‘yrheneh at hea rth i 


ry ge 9 aril bespaitne rerinengye 1} i eA poh ; 
in Sesgiorts Muga oe won hOvced: a part Peet er retl rel'e bate § 


ry Montes 4 } dec > sf el Tee ki deat, yer me)? 4 has 


avant ypawacrdl wetser Same gathinep aces | ii tit aah: seblatnip 
ciide oa goenke Dahoor MeO) om, Saescege : e $ i 
7 ai ol : ‘ 


Figure 9B-4-5. Exponent Counter 


FREQUENCY 8 


FREQUENCY A 


9B-4-23. PERIOD AND TIME INTERVAL MODES 
(Figures 9B-5-4 and 9B-5-5) 


9B-4-24. The logic circuits for period and time interval 
Measurement are common except for source selection. In 
period mode, successive leading edges of the channel B 
waveform open, then close, the main gate; while in Time 
Interval Mode, a leading edge of the channel A waveform 
opens the gate and the next leading edge of the channel B 
waveform closes the gate. 


9B-4-25. In Period and Time Interval Mode the clock or 
timebase output is counted for one period of the input 
signal or for the time interval between two selected signals. 
The clock or timebase output signal is sent to the 5300A 
as F1 (A1P1(5)) through U16 F1 switch. The timebase is 
controlled by S2 through Time Base decoders U3A, U3B 
and U4A. The three-bit Time Base code is shown in 
Table 9B-4-1. 
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Table 9B-4-1. TIME BASE CODE 


0 
1 
0 
1 
0 
1 
0 
1 


0 0 
0 0 
0 1 
0 1 
1 0 
1 0 
1 1 
il 1 


9B-4-26. The 5300A main gate is controlled by OPEN and 
CLOSE signals from U5A and U17B which gates the out- 
puts of U7A. In Period Mode, channel B clocks U7A 
through U11 while in Time Interval channel A, then chan- 
nel B clocks U7A through U11. In time interval mode 
U6C and U6D control the application of channel A or 
channel B signals to U7A. Latch U5A, D allows only 
one start pulse per display cycle. 


9B-4-27. In period and time interval modes, the display 
cycle is activated by pulling MAX TIME (A1P1(17)) low 
throug! C26, R46, CR16 and U12A when the 5300A main 
gate closes. Units and decimal points are decoded from 
the TIME BASE switch positions. The LOG signal is 
disabled in time interval and period modes (pulled low) 
to prevent opening of the 5300A main gate. 


9B-4-28. OPEN/CLOSE B MODE (Figure 9B-5-8) 


9B-4-29. In open/close mode the channel B input is 
counted while the 5300A main gate is open. Channel B 
signal is fed to A1P1(5) as Fl signal by U16 F1 switch. 
The main gate is controlled by the front-panel pushbutton 
switch S4 through OPEN/CLOSE B latch U1B and U1C 
which conditions the switch signal. The OPEN/CLOSE 
latch signal is routed through U11 data switch and “clocks” 
U7A flip-flop. The output from U7A goes to U5A and U17B 
which generate the OPEN and CLOSE signals used to 
control the 5300A main gate. The TRANSFER line (A1P1 
(20)) is set low to continuously transfer count information 
from the decades to the display. The LOG and MAX 
TIME lines are both inhibited; LOG is inhibited to prevent 
the gate from opening; MAX TIME is inhibited to prevent 
the display cycle from being initiated when the gate closes. 
The TIME BASE switch S2 is disabled through U2B and 
U5B in OPEN/CLOSE B mode. 


9B-4-30. PER AVG B MODE (Figure 9B-5-6) 


9B-4-31. Period Average function is totally automatic and 
operates similar to AUTO frequency mode except that 
the clock and input signals are interchanged. The clock 
signal is routed through U16 to F1 and counted, while 
channel B signal is fed through U12B and U15A to A1P1 
(21) 1 MHz IN TB. The count will terminate after 1, 
10, 100, or 1000 periods of the channel B input signals. 
U7B synchronizes the signal so that the first pulse is 
full width. The count termination is initiated either by a 
full display (9) or by TBO signals. TBO is set so that a 
maximum of 1000 periods is averaged. Unit and decimal- 
point-decoding is from the output of the exponent counter 
latches U22A and B. Since period average is fully auto- 
matic, the timebase switch S2 is disabled by U2B. 


9B-4-3 
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9B-4-32. RATIO MODE (Figure 9B-5-7) 


9B-4-33. In Ratio mode the channel B signals are counted 
for a given number of periods of channel A. The number 
selected by the time base switch position (white numbers) 
determines the number of periods. The channel B signal 
is routed to F1 by U16 and the channel A signal is routed 
to 1 MHz IN TB by U12B and U15A. The first pulse on 
the 1 MHz IN TB line is synchronized by U7B. No decimal 


9B-4-4 


point or units are decoded in ratio mode. F2 switch U25B 
and U15C, disable the clock from F2 at AlP1(7). 


9B-4-34. CHECK MODE (Figure 9B-5-9) 


9B-4-35. Setting the FUNCTION switch S3 to Check Mode 
(CHK) applies the 10 MHz clock through U16 to F1 at 
A1P1(5) and switches to automatic frequency mode via 
diode CR12. The TIMEBASE switch S2 is disabled through 
U5B and U2B. 
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SECTION IX B 


5302A UNIVERSAL COUNTER 
SUBSECTION V 
MAINTENANCE 


9B-5-1. INTRODUCTION 


9B-52. This section contains maintenance and service 
information for Model 5300A/5302A 50 MHz Universal 
Counter. Included are performance check procedures and 
tests to localize, isolate, and locate defective components. 


9B-5-3. RECOMMENDED TEST EQUIPMENT 


9B-5-4. Test equipment recommended for performance 
checks, maintaining, troubleshooting and servicing the 
53004/53024 50 MHz Universal Counter is listed in 
Table 5-i of 5300A portion of the manual. Test equip- 
ment with equivalent characteristics may be substituted 
for equipment listed. 


9B-5-5. INSTRUMENT ACCESS 


9B-5-6. For access to plug-on assembly, separate the 
5300A from the 5302A as follows: 


a. Turn ac power OFF and disconnect power cord. 


b. Pull the two-side casting latches fully rearward (it 
is mecessary to press the latch handles gently away from 
the center of the instrument to unlock them). 


c. When latches are fully extended rearward, the 5300A 
and 5302A castings should be separated by about '% inch. 


d. Lift the 5300A gently away from the 5302A. 


e. Separate 53024 50 MHz BOARD ASSEMBLY from 
53024 casting as follows (refer to Figure 9B-5-i): 


1. Press rear, plasticnylon retaining clips on each 
side of 5302A casting and lift the rear of the 50 
MHz Board Assembly to release it from the castings 


2. Press front plasticnylon retaining clips on each 
side of 5302A casting and lift the front of the 50 
MHz Board Assembly to release it from the casting. 


3. Lift 50 MHz Board Assembly from the casting. 


f. Mate the 5302A 50 MHz Board Assembly to 5300A 
and reapply ac power. 


g. To reinstall the 50 MHz Board Assembly into the 
casting reverse procedure of steps d through f. 


9B-5-7. PERIODIC MAINTENANCE 


9B-5-8. To determine if the 5300A/5302A is operating 
properly within specifications, perform the In-Cabinet 
Performance Checks listed in Table 9B-5-1. These checks 
may also be used for the 5300A performance checks when 
the 53004/5302A combination is used. 


9B-5-9. MAINTENANCE AND REPAIR 


9B-5-10. BOARD REMOVAL. When removing the printed 

circuit board for replacement, repair, or servicing, always 

remove ac power and separate the board from the casting 
g Paragraph 9B-5-6 steps a to e. 


9B-5-11. COMPONENT REPLACEMENT. When replacing 
a circuit board component use a low heat soldering iron. 


Heat must be used sparingly as damage to the circuit foil 
may result. Mounting holes may be cleaned out with a 
toothpick while heat is applied. Connection should be 
cleaned with a cleaning solution after component removal 
and replacement. 


9B-5-12. INTEGRATED CIRCUIT REPLACEMENT. Two 
methods are recommended for removing integrated circuits: 


a. Solder Gobbler. Solder is removed from board by a 
soldering iron with a hollow tip connected to a vacuum 
source. The IC is removed intact so it may be reinstalled if 
diagnosis is wrong. 


b. Clip Out. This method is used when an IC is proven 
defective. Clip leads close to case, apply heat and remove 
leads with long nose pliers. Clean board holes with a 
toothpick and cleaning solution. 


9B-5-13. INSTRUMENT TROUBLESHOOTING 


9B-5-14. Trouble isolation can best be accomplished by 
first obtaining all possible information from the controls, 
connectors, and indicators on the 5300A and 5302A, then 
logicaily using this information to locate the defective 
component. If the performance checks indicate a mal- 
function or if instrument operation is suspect, perform 
the Self-Check procedures in Table 9B-5-1. For further 
tests, separate the 5302A from the casting and reconnect 
to 5300A using Paragraph 9B-5-6 steps a to e as a guide. 
Operating procedures in Subsection 9B-3 can be used to 
help understand operation. To test the 5302A, obtain the 
test equipment listed in Table 5-1 of the 5300A portion 
of the manual 


9B-5-15. Figure 9B-5-2 to Figure 9B-5-9 are troubleshooting 
flow diagrams for each of the eight modes of operation. 
Signal flow is outlined for each mode and waveform test 
points and voltage level test points are indicated. The wave- 
form or voltage level for each mode is included with the 
figures. 


9B-5-16. FREQ “A” MODE TROUBLESHOOTING 
9B-5-17. To troubleshoot the 5302A proceed as follows: 


a. Set 5302A FUNCTION to “A”; TIME BASE to .i S; 
channel A waveform switch to ““\L”; SENSITIVITY to max 
cw. 


b. Connect a 651B Oscillator, 50-ohm output, set for 10 
MHz, 100 mV rms to 5302A “A” 50 MHz connector. 


c. Use an HP 180A Oscilloscope and an HP 10525A 
Logic Probe to check waveforms and voltage leveis listed in 
Figure 9B-5-2. 


d. 5300 display should be the same as the input 
frequency. 


e. When using the logic probe, a High level is indicated 


by probe lamp “on A Low level is indicated by probe 
lamp “off”. 


9B-5-1 
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Figure 9B-5-1. Separation Procedure 


9B-5-2 
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9B-5-18. FREQ “B” MODE TROUBLESHOOTING 
9B-5-19. To troubleshoot the 5302A proceed as follows: 


a. Set 5302A FUNCTION to “B”; TIME BASE to .1 S; 
channel B waveform switch to ““\U”; SENSITIVITY to max 
cw. 


b. Connect a 651B Oscillator, 50 ohm output, set for 
10 MHz, 100 mVrms to 5302A “B” 10 MHz connector. 


c. Use an HP 180A Oscilloscope and an HP 105254 
Logic Probe to check waveforms and voltage levels listed in 
Figure 9B-5-3. 


d. 5300 display should be the same as the input 
frequency. 


e. When using the logic probe, a High level is indicated 
by probe lamp “on”. A Low level is indicated by probe 
lamp “off’’. 


9B-5-20. PERIOD B MODE TROUBLESHOOTING 
9B-5-21. To troubleshoot the 5302A proceed as follows: 


a. Set 5302A FUNCTION to PERIOD B; TIME BASE 
to 1 usec; channel B waveform switch to ““\)”; SENSI- 
TIVITY to max cw. 


b. Connect a 651B Oscillator, 50-ohm output, set for 1 
MHz, 100 mV rms to 5302A “B” 10 MHz connector. 


ec. Use an HP 180A Oscilloscope and an HP 10525A 
Logic Probe to check waveforms and voltage levels listed in 
Figure 9B-5-4. 


d. 5300 display should be 000001 us. 


e. When using the logic probe, a High level is indicated 
by probe lamp “on”. A Low level is indicated by probe 
lamp “off”. 


9B-5-22. TIME INTERVAL MODE 
TROUBLESHOOTING 


9B-5-23. To troubleshoot the 5302A proceed as follows: 


a. Set 5302A FUNCTION to T.I. A to B; TIME BASE to 


1 usec; channel A and B waveforms switches “ | |’ : 
SENSITIVITY (both channels) to max cw. 


b. Connect two 222A Pulse Generators as shown in 
Table 9B-5-1, Figure C. Perform Table 9B-5-1, item 6, steps 
b through f, except with a time interval of 2 usec. 


c. Use an HP 180A Oscilloscope and an HP 10525A 
Logic Probe to check waveforms and voltage levels listed in 
Figure 9B-5-5. 


d. 5300 display should be 000002 us . 
e. When using the logic probe, a High level is indicated 


Dy probe lamp “on”. A Low level is indicated by probe 
lamp “off”. 
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9B-5-24. PERIOD AVERAGE MODE 
9B-5-25. To troubleshoot the 5302A proceed as follows: 


a. Set 5302A FUNCTION to PER AVG B; (TIME BASE 
is inoperative), channel B waveform switch to “WU”; 
SENSITIVITY to max cw. 


b. Connect a 651B Oscillator, 50-ohm output, set for 1 
MHz, 100 mV rms to 5302A “B” 10 MHz connector. 


c. Use an HP 180A Oscilloscope and an HP 10525A 
Logic Probe to check waveforms and voltage levels listed in 
Figure 9B-5-6. 


d. 5300 display should be 01.0000 us. 


e. When using the logic probe, a High level is indicated 
by probe lamp “on”. A Low level is indicated by probe lamp 
fore. 


9B-5-26. RATIO MODE TROUBLESHOOTING 
9B-5-27. To troubleshoot the 5302A proceed as follows: 


B 
a. Set 5302A FUNCTION to RATIO @ X N; TIME 
BASE TO N = 103; channel A and B waveform switches to 
«’\_”: SENSITIVITY (both channels to max cw. 


b. Connect a 651B Oscillator, 50-ohm output, set for 1 
MHz, 100 mV rms to 5302A “A” 50 MHz connector. Con- 
nect another 651B oscillator, 50-ohm output set for 10 MHz, 
100 mV rms to 5302A “B” 10 MHz connector. 


c. Use an HP 180A Oscilloscope and an HP 10525A 
Logic Probe to check waveforms and voltage levels listed in 
Figure 9B-5-7. 


d. 5300 display should be 010000. 


e. When using the logic probe, a High level is indicated 
by probe lamp “on”. A Low level is indicated by probe 
lamp “off”. 


9B-5-28. OPEN/CLOSE (TOTALIZE) MODE 
TROUBLESHOOTING 


9B-5-29. To troubleshoot the 5302A proceed as follows: 


a. Set 5302A FUNCTION to OPEN/CLOSE; (TIME 
BASE is inoperative) channel B waveform to “™_,”; SENSI- 
TIVITY to max cw. 


b. Connect a 651B Oscillator, 50-ohm output, set for 10 
Hz, 100 mV rms to 5302A “B” 10 MHz connector. 


c. Press 5300A RESET, press 5302A OPEN/CLOSE 
switch. 5300 display should accumulate at a .1 second rate. 


d. Use an HP 180A Oscilloscope and an HP 10525A 
Logic Probe to check waveforms and voltage levels listed in 
Figure 9B-5-8. 


e. When using the logic probe, a High level is indicated 
by probe lamp “on”. A Low level is indicated by probe 
lamp “off’. 
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9B-5-30. CHECK MODE TROUBLESHOOTING 
95-5-31. To troubleshoot the 5302A proceed as follows: 


a. Set 5302A FUNCTION to CHECK; TIME BASE 
to AUTO. 


b. Use an HP 180A Oscilloscope and an HP 10525A 
Logic Probe to check waveforms and voltage levels 
listed in Figure 9B-5-9. 


c. 5300 display should be 10 MHz +1 count. 


d. When using the logic probe, a High level is indi- 
cated by probe lamp “on”. A Low level indicated by 
probe lamp “‘off’’. 


9B-5-32. If trouble is traced to the 5300A mainframe, 
refer to 5300A Measuring System maintenance infor- 
mation located in Section V of the 5300A portion of the 
manual. 


_ 9B-5-33. SENSITIVITY ADJUSTMENT PROCEDURE 
(PREFIX 1112A OR 1332A ONLY) 


9B-5- 34. If channel A or channel B fail to meet their 
sensitivity specifications, as tested in Table 9B-5-1, 
items 2 and 3, perform the following procedure: 


a. Connect an HP 651B Oscillator, set to 100 kHz/ 
50m Vrms/50 Ohms to channel A input. 


b. Set 5302A SENSITIVITY (both channels) 
mac cw and TIME BASE to 1S; 5300A display should 
be 0.10000 MHz C. 


c. If the display is erratic or all zeros, increase the 
651B signal level until counting and display occurs. 


d. Note the input signal level; obtain several ’%W 
1% resistors ranging from 10K ohms down to 500 ohms. 
Starting with the 10K ohm resistor, connect these 
resistors, one at a time, in parallel with R16. 


9B-5-4 


e. Reduce the input signal level until counting stops 
or is erratic. Note the input signal level. 


f. Remove the parallel resistor and connect another 
resistor of lower value across R16. 


g. Reduce the input signal level until counting 
stops or is erratic. 


h. Repeat steps a through g until a display can no 
longer be. obtained when the parallel resistor value is 
decreased. 


i. At this point, increase the signal level and/or the 
parallel resistor value until counting and display occurs 
within specifications. 


j. Calculate the effective resistance of R16 - Parallel 
resistor combination and install that value in place of 
R16. 


k. The minimum specified input signal level for 
5302A channel A is 50 mV rms (typical levels may be 
less than 50 mV). 


]. Repeat steps a through k for channel B. Display 
for channel B should be 100.000 kHz C. 


9B-5-35. SENSITIVITY ADJUSTMENT PROCEDURE 
(PREFIX 1444A) 


9B-5-36. Follow procedure given in paragraph 
9B-5-33 except use controls AlR57 for maximum sen- 
sitivity in channel B and control A1R59 for adjusting 
channel A. Control AlR59 for Channel A is closest to 
the front panel; AlR57 for Channel B is toward the rear. 
The controls are centrally located along one edge of the 
circuit board. Resistor substitutions are not required on 
circuit boards with the added sensitivity controls. 
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Table 9B-5-1. In-Cabinet Performance Checks 


CHECK Mode 

a. Ensure 5300A OSC switch is at INT. 

b. Mate 5300A to 5302A and ensure side casting latches at rear of 5300A are latched. 

ce Connect ac power to 5300A ac receptacle. 

d. Turn ac power "on" with 5300A SAMPLE RATE slightly cw out of OFF. 

ee: Set FUNCTION to CHECK; TIME BASE switch has no effect. Display should be 10. 0000 


MHz +1 count. 
FREQ A Mode 
RANGE: 10 Hz to 50 MHz. 


Obtain following test equipment: 


HP 651B Test Oscillator 
HP 3200B VHF Oscillator 
HP 11048B Feed-thru Termination 


Table 5-1 in the 5300A portion of the manual and Table 9-5-1 lists equipment used; equipment 
with equivalent characteristics may be used. 


a. Connect 651B 50-Ohm UUT PUT through the 50-Ohm feed-thru to 5302A ''A-50 MHz" 
connector. Set 5302A FUNCTION to FREQ A, ''A Waveform" Switch to " a anaes 
SENSITIVITY to full cw. 


b: Set 651B or 3200B to frequencies and output levels listed below: Display should be as 


listed. 
651B or 3200B 651B FREQ. Hz TIME BASE Approximate Display +1 Count 
OUTPUT mV rms Approximate (Sec) + Accuracy of Source 
50 mV 000. 010 kHz C 
50 mV 010. 000 kHz C 
50 mV 0.10000 MHz C 
50 mV ‘ 01.0000 MHz C 
50 mV ; 10. 0000 MHz C 
3200B FREQ. MHz 
Approximate 
100 mV 20 AUTO 20. 0000 MHz 
100 mV 40 AUTO 40.0000 MHz 
100 mV 50 AUTO 50. 0000 MHz 
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Table 9B-5-1. In-Cabinet Performance Checks (Continued) 


FREQ B Mode 
RANGE: 10 Hz to 10 MHz 


Obtain the following test equipment: 


HP 651B Test Oscillator 
HP 11048B 50-Ohm Feed-thru Termination. 


Table 5-1 of the 5300A portion of the manual lists equipment used; equipment with equivalent 
characteristics may be used. 


Connect the 651B, set to 50 mV rms, through the 50-Ohm Feed-thru to the 5302A B 10 
MHz connector. 


Set 5302A FUNCTION to FREQ B; "'B" SENSITIVITY to full cw; ''B'' Waveform switch to 


Set the 651B to frequencies listed below. Display should be as listed: 


00.0100 kHz C 
10.0000 kHz C 
100. 000 kHz C 
1.00000 MHz C 
100. 000 kHz C 
1.00000 MHz C 


10. 0000 MHz C 


PULSE MEASUREMENTS Mode 

Channel A and Channel B, "JL" or " LJ " mode. 

RANGE: 10 Hz to 1 MHz for Channel A. 10 Hz to 1 MHz for Channel B. 
PULSE WIDTH: 50 nsec minimum. 


Obtain the following test equipment: 


HP Model 222A Pulse Generator 
HP Model 11048B 50-Ohm Feed-thru Termination 
HP Model 180A Oscilloscope 
BNC Tee Connector. 
Connect equipment as shown in Figure A. 
Set 222A for "'+'' PULSE POLARITY; 50 nsec pulse width; 150 mV p-p (low duty cycle). 


Monitor 222A pulse output with oscilloscope and set REP RATE for 10 Hz. 


NOTE 


For frequencies above 1 MHz slide switch S1to ' " position. 
A low duty cycle rate is required when making measurements in 
plus or minus pulse mode. 
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Table 9B-5-1. In-Cabinet Performance Checks (Continued) 


| | Figure A. Connections for Pulse Measurements 


HP I80A 


HP 222A 


PULSE 
OUTPUT 


HP 5302A 


HP 5300A 


CHAN. A TO CHAN. 
VERT. IN. AORB 


502 
FEEDTHRU 


BNC TEE 


d. Set 5302A SENSITIVITY to maximum ccw, Waveform Switch to "JL", FUNCTION to 
FREQ A; TIME BASE to AUTO. Adjust SENSITIVITY cw until a stable display is 
obtained. 


e. 5300A display should be approximately 10 Hz. 


i; Repeat step d with 222A repetition rates of 10 kHz, 100 kHz, 1 MHz. 
The 5300A display should be the same as the 222A repetition rate setting. 


g. Set 222A PULSE POLARITY to "'-''; set Channel A Waveform switch to" LU". 
Repeat steps b through f. 


h. For Channel B, connect the pulse signal to Channel B 10 MHz connector; set 
FUNCTION to FREQ B. 


1 Repeat steps b through g. 
Se PERIOD B Mode 


RANGE: 10 Hz (.1 sec) 1 MHz (1 usec) Channel B only. 
Obtain the following test equipment: 


HP Model 651B Test Oscillator 

HP Model 11048B 50-Ohm Feed-thru Termination 
HP Model 180A Oscilloscope 

BNC Tee Connector. 


a. Connect equipment as shown in Figure B. 


Figure B. Connections for Period B Measurements 


HP 5300A 
HP 5302A 


HP 6518 HP |80A 


CHAN. A 


502 VERT. IN. 


502 
FEEDTHRU 


BNC TEE 
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Table 9B-5-1. In-Cabinet Performance Checks (Continued) 


Set 5302A controls as follows: 

FUNCTION to PERIOD B. 

TIME BASE to 1 us. 
so Channel B Waveform Switch to", ". 
4. Channel B SENSITIVITY to full ccw. 


Monitor the oscilloscope and set 651B controls for 10 Hz, 100 mV rms output. 


Adjust 5302A Channel B SENSITIVITY cw for a stable display; display should be approxi- 
mately 100000 us, C. 


Monitor oscilloscope and set 651B for following frequencies: Display should be as listed. 
651B 5300A/5302A 


10 kHz 000100 us 
100 kHz 000010 us 
1 MHz 000001 us 


NOTE 
For increase in resolution, adjust 5302A TIME 
BASE to .1 usec. 
TIME INTERVAL Mode 


RANGE: 500 nsec to 1000 seconds. 
Obtain the following test equipment: 


HP Model 222A Pulse Generator (2 required). 

HP Model 11048B 50-Ohm Feed-thru Termination (2 required). 
HP Model 180A Oscilloscope. 

BNC Tee Connectors, (3 required). 


Connect equipment as shown in Figure C. 


Figure C. Connections for Time Interval Measurements 


HP 5300A 


HP 5302A 


EXT TRIG PULSE 
INPUT OUTPUT 
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Table 9B-5-1. In-Cabinet Performance Checks (Continued) 


While monitoring generator No. 1 output with oscilloscope, set No. 1 generator controls 
as follows: 

Le REP RATE to 1k-10k with adjustment centered. 

2. PULSE WIDTH for .2 usec pulse at 5V amplitude. 

3% PULSE POLARITY to +. 

While monitoring generator No. 2 output with oscilloscope, set No. 2 generator controls 
as follows: 

i REP RATE to MAN/EXT +. 

2 PULSE POLARITY to +. 

Sie PULSE WIDTH for .2 usec pulse at 5V amplitude. 

4 PULSE DELAY for .5 usec. 


Set Oscilloscope DISPLAY control to A+ B to monitor No. 2 pulse position. 
Set 5302A controls as follows: 


1 SENSITIVITY (both channels) full cw. 

2 Waveform switches (both channels) to w fm 
3. FUNCTION to T.L AtoB. 

4 TIME BASE to PERIOD/T.I. .1 usec. 


5302A should display 00000.5 psec +1 count; verify time interval with oscilloscope while 
monitoring oscilloscope. 


While monitoring oscilloscope, adjust No. 2 generator PULSE DELAY for time intervals 
from .5 psec to 150 usec. 5300A Display should be the same as oscilloscope display. 


Set No. 1 generator REP RATE to 100-1k and adjustment centered. 


While monitoring oscilloscope, adjust No. 2 generator PULSE DELAY for time intervals 
from 150 usec to 2000 usec. 5300A display should be the same as oscilloscope display. 


Set No. 1 generator REP RATE to 10-100 and adjustment full ccw. 
While monitoring oscilloscope, adjust No. 2 generator PULSE DELAY for time intervals 
from 2000 usec to 6000 usec. 5300A display and oscilloscope display should indicate the 
same time intervals. 
NOTE 
Measurement resolution may be adjusted from 


.1 usec to 1 msec with the TIME BASE 
PERIOD/T. I. switch. 
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Table 9B-5-1. In-Cabinet Performance Checks (Continued) 


7. PERIOD AVG B Mode 
RANGE: 10 Hz (.1 sec) to 1 MHz (1 usec). 


Obtain the following test equipment: 


HP Model 651B Test Oscillator. 
HP Model 11048B 50-Ohm Feed-thru Termination. 


a. Connect equipment as shown in Figure D. 


Figure D. Connections for Period Average Measurements 


HP 5300A 
HP 5302A 


HP 65/8 HP I80A 


CHAN. A 
VERT. IN. 


502 
502 
FEEDTHRU 
BNC TEE 
b. Set 5302A controls as follows: 

ik. FUNCTION to PER AVG B. 

2. Channel B Waveform switch to vo We 

OF Channel B SENSITIVITY to full cew. 


Cc; Monitor the oscilloscope and set 651B controls for 10 Hz, 100 mV rms output. 


d. Adjust 5302A Channel B SENSITIVITY cw for a stable display; display should be approxi- 
mately * 00.0000 MSC, (* = OVERFLOW) (100 msec). 


e. Monitor the oscilloscope and set 651B for the following frequencies; display should be 


as listed. 
651B 5300A/5302A 
10 kHz 100. 000 us C 
100 kHz 10.0000 us C 
1 MHz 01.0000 us C 
NOTE 


Periods averaged automatically selected to 
provide maximum resolution. 
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Table 9B-5-1. In-Cabinet Performance Checks (Continued) 


RATIO Measurements 


RANGE: Channel A: 10 Hz to 1 MHz. 
Channel B: 10 Hz to 10 MHz. 


Obtain the following test equipment: 


HP Model 651B Test Oscillator (2 required). 
HP Model 11048B 50-Ohm Feed-thru Termination (2 required). 


a. Connect equipment as shown in Figure E. 


Figure E. Ratio Measurement Equipment Connections 


HP 5300A 
uz Ree 


HP 5302A 
A B 


foK9) 
FEEUTHRUS 


10 Hz TO | MHz 


HP 651B 


10 Hz TOIOM 


b. Set No. 1 oscillator to 10 Hz; verify frequency using Channel B of 5302A. 


Set No. 2 oscillator to 10 Hz; verify frequency using Channel B of 5302A. 


a Set 5302A controls as follows: 


alee Channel A: SENSITIVITY to full cw. Waveform switch to ''"M ". 
2. Channel B: SENSITIVITY to full cw. Waveform switch to" ". 
3. FUNCTION to RATIO © X N. 
4 TIME BASE to N = 10 (white). 


e. 5300A display should be 000010 C; divide display by ''N" setting of 10. Ratio is 1:1. 


i; Set No. 1 generator to 1 MHz and No. 2 generator to 10 MHz. Display should be 


000100 C; divide display by ''N" setting of 10. Ratio is 10:1. 


NOTE 


Ratio Multiplier setting may be set to 10 
through 107. Measurement timé@ is pro- 
portional to N. 


9B-5-11 


es ni A PAN: wl fou: Sten ashi . 


ee ear = am oe let sok aha pen Agee ee awrypee es 
4 


gy oem Galerie te ~~ = er 
7 y 
‘ 7 
a i ~ ’ ta, 
¢ 7 s 
‘ 44 ri 
r ‘ eee 2 P 
i f 4 
- i ATM « ‘ 
y te 


=i) angle Yer annette es sa 
Aiesiepes BY cid SAO Sew th: i Matas 4 
ime (2) ple wT ania RAO! ¢ P2941) iro 


‘ A Bi 7 Geiny |" i!) POOR As Delray (cour) 


taM ob la gai 


/ . if th, Ickes 
~ é . 
fe 
ts . i 
- ond rs A me - 
' - 
tr ; 
' 
1 ' “1 5 ‘ 
y = 
! q 
me h i = = ati tae 
* 
| a : 
: : . Me / . P 
A. } fi , ' " 
! 7 i" 
i 
a q 
-" - - ‘4 
} i 
1 
é a \z # 
i , 
3 ae “WT a | 4 
Oey 
‘ — 
“res 
- 
1 
ie 
- ant Rees © 


he ci withel, 9 ely vitvov (site at a Vee 1 O84 Sa oe 


ASve wad bay snat vi! BTLHT ;wiallisesK <M Jee “ff 

4 : : sepaiial co donws, AUOEE Me 
| iT Agi aren) «71h aR iA oanee { 

ne iowa arpa onde at vir ary  aronenatl if ¥, i 

wx ¢ Raece ct MOET OMT, 

inital) OF « ea SBA any, | m7 ) 


" ra Sy] | jolie, AC ee Vaan whe a w orale aaa 


“" ad dipole -aeieest) “ea ie ob aig 8 3 pI oe FORE we. 
1Wtat Ofne : be 


a 


Model 5302A 
Maintenance 


Table 9B-5-1. In-Cabinet Performance Checks (Continued) 


Totalizing (OPEN/CLOSE B) Measurements 
Obtain the following test equipment: 


HP Model 651B Test Oscillator. 
HP Model 11048B 50-Ohm Feed-thru Termination. 


Connect 651B 50-Ohm output, set to 10 Hz at 100 mV rms, to 5302A Channel B 10 MHz 
connector. 


Set Channel B SENSITIVITY full ccw and set Channel B Waveform switch to ng Ns 


Set FUNCTION switch to OPEN/CLOSE B. 


TIME BASE switch may be in any position since it is inoperative in Totalizing mode. 
Instrument gate is controlled by operator when OPEN/CLOSE B pushbutton is pressed. 


Press OPEN/CLOSE B switch; 5300A C lamp will turn on; adjust Channel B 
SENSITIVITY cw until 5300A display starts accumulating. 


To stop 5300A from accumulating, press OPEN/CLOSE B. To continue accumulation 
from the number displayed press OPEN/CLOSE B, otherwise press RESET to clear 
dis} lay. 
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PERFORMANCE CHECK TEST CARD 


) Hewlett-Packard Model 5300A/5302A 
50 MHz Universal Counter 


Serial No. - 


Description 


zy CHECK Mode. 
Display is 10 MHz +1 Count. 
2. FREQ A Mode. 
10 Hz to 50 MHz. 
3. FREQ B Mode. 
10 Hz to 10 MHz. 
4, ~ PULSE MEASUREMENTS Mode. 


Channel A and B; 


Test Performed by 


Date 
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nt tele iae. 10 Hz to 1 MHz Channel A. 


Re PERIOD B Mode. 
10 Hz (.1 sec) to 1 MHz (1 usec). 
G3 TIME INTERVAL Mode. 


500 nsec to 1000 seconds 
(tested to 6000 usec). 


fe PER AVG B Mode. 
10 Hz (.1 sec) to 1 MHz (1 usec). 
8. RATIO Mode. 
Channel A. 10 Hz to 1 MHz. 
Channel B. 10 Hz to 10 MHz. 
a: Totalizing (OPEN/CLOSE B) 


Controlled accumulation. 


LJ 
fell is fae 10 Hz to 1 MHz Channel B. [| 
LJ 
o 


[a 


[2] 
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PERFORMANCE CHECK TEST CARD 
Hewlett-Packard Model 5300A/5302A Test Performed by 
50 MHz Universal Counter 


Serial No. 9 piers See Nera Date 


CHECK Mode. 
Display is 10 MHz +1 Count. 
FREQ A Mode. 
10 Hz to 50 MHz. 
FREQ B Mode. 
10 Hz to 10 MHz. 
PULSE MEASUREMENTS Mode. 
Channel A and B; 


nt 4 1 10 Hz to 1 MHz Channel A. 


nt Le ae 10 Hz to 1 MHz Channel B. 


PERIOD B Mode. 
10 Hz (.1 sec) to 1 MHz (1 usec). 
TIME INTERVAL Mode. 


500 nsec to 1000 seconds 
(tested to.€)00 psec). 


PER AVG B Mode. 

10 Hz (.1 sec) to 1 MHz (1 usec). 
RATIO Mode. 

Channel A. 10 Hz to 1 MHz. 

Channel B. 10 Hz to 10 MHz. 
Totalizing (OPEN/CLOSE B) 


Controlled accumulation. 
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TEST POINTS USING HP 10525A LOGIC PROBE 


H = High (lamp on) 

L = Low (lamp off) 
Pulses Low when Time Base switch position “rocked”’. 
Pulses Low when Time Base switch position “rocked”. 
Pulses Low when Function switch changed to FREQ B. 
Goes Low when Function switch changed from FREQ A. 
Pulses Low when Time Base switch is “rocked”’. 
Pulses High when Function switch is “rocked”. 
Pulses High when Function switch is “rocked”. 


Pulsing Low at a .1 second rate. Pulse rate decreases as Time Base 
switch is changed. 


Pulses Low at a .1 second rate. Pulse rate decreases as Time Base 
switch is changed. 


OSCILLOSCOPE: 


All waveforms ac coupled (except where noted) through a 10:1 divider probe; + slope (except 
where noted), INT triggering. 


5302A: 


Separated from casting. Waveforms taken with 18LA Oscilloscope using an HP651B Oscillator 
as signal source. Oscillator set to 10 MHz, 100 mVrms/5022. See Paragraph 9B-5-16. 
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SECTION IX B 


5302A 50 MHz UNIVERSAL COUNTER 
SUBSECTION VI 
REPLACEABLE PARTS 


9B-6-1. INTRODUCTION 9B-6-3. ORDERING INFORMATION 
9B-6-2. This subsection contains information for ordering 
replacement parts. Table 9A-6-1 lists parts used in the HP 
5302A. The table lists parts in alpha-numerical order of their 
reference designators and provides the following infor- 
mation on each part: 


9B-6-4. To obtain replacement parts address order or in- 
quiry to your local Hewlett-Packard Sales and Service Office 
(see lists in Section VI, 5300A manual for addresses). 


a. Hewlett-Packard part number. Identify parts by their Hewlett-Packard part number. To 


b. Description of part (see abbreviations below). 


c. Total quantity used in the instrument (the first time 


obtain a part that is not listed, include: 


the part appears in the list, the total quantity of that part a. Instrument model number. 
number is printed). 
b. Instrument serial number. 
d. Typical manufacturers of the part in a five-digit code 
(see list of manufacturers in Table 9B-6-2). Manufacturer’s c. Description of the part. 
part number (miscellaneous parts are listed at the end of 
Table 9B-6-1). d. Function and location of the part. 


assembly 

motor 

battery 

capacitor 

coupler 

diode 

delay line 

device signaling (lamp) 
misc electronic part 


rx 
ES 


Bo RoS 


t WN HW H OW AoW 8 


as 
aw 


iT 


amperes 
automatic frequency control 
amplifier 


beat frequency oscillator 
beryllium copper 

binder head 

bandpass 

brass 

backward wave oscillator 


Ooo ow 


counter-clockwise 
ceramic 

cabinet mount only 
coefficient 
common 
composition 
complete 
connector 
cadmium plate 
cathode-ray tube 
clockwise 


deposited carbon 
drive 


electrolytic 
encapsulated 
external 


farads 

flat head 
fillister head 
fixed 

giga (109) 
germanium 
glass 
ground(ed) 


nou ow on 


mri 


01194-14 


oe a A 


yon tH WON 


(Vi) Lae ee 


nou 


roe 1. He Th. tt ewww 


h Ww Wh Ww fi 


REFERENCE DESIGNATORS 


fuse 

filter 

integrated circuit 
jack 

relay 

inductor 

loud speaker 
meter 
microphone 


MP 


ABBREVIATIONS 


henries 
hardware 
hexagonal 
mercury 
hour(s) 
hertz 


intermediate freq 
impregnated 
incandescent 
include(s) 
insulation(ed) 
internal 


kilo = 1000 


left hand 

linear taper 

lock washer 
logarithmic taper 
low pass filter 


milli = 10-3 
meg = 106 
metal film 
metallic oxide 
manufacturer 
mega hertz 
miniature 
momentary 
metal ozide substrate 
mounting 
"mylar" 


nano (10-9) 
normally closed 
neon 

nickel plate 


N/O 
NOM 
NPO 


1 ina | ea 


mechanical part 
plug 

transistor 
resistor 
thermistor 
switch 
transformer 
terminal board 
test point 


normally open 
nominal 

negative positive zero 
(zero temperature 
coefficient) 
negative-positive- 
negative 

not recommended for 
field replacement 
not separately 
replaceable 


order by description 
oval head 
oxide 


peak 

printed circuit 
picofarads = 107! 
farads 

phosphor bronze 
Phillips 

peak inverse voltage 
positive-negative- 
positive 

part of 

polystyrene 
porcelain 
position(s) 
potentiometer 
peak-to-peak 

point 

peak working voltage 


rectifier 

radio frequency 
round head or 
right hand 


Nex es <a 
=3 


RMO 
RMS 
RWV 


S-B 
SCR 
SE = 
SECT = 
SEMICON = 


integrated circuit 
vacuum, tube, neon 
bulb, photocell, etc. 
voltage regulator 
cable 

socket 

crystal 

tuned cavity, 
network 


rack mount only 
root-mean square 
reverse working 
voltage 


slow-blow 
screw 
selenium 
section(s) 
semiconductor 
Silicon 

silver 

slide 

spring 

special 
stainless steel 
split ring 
steel 

tantalum 

time delay 
toggle 

thread 
titanium 
tolerance 
trimmer 
traveling wave tube 


micro = 10-6 


variable 
de working volts 


with 

watts 

working inverse 
voltage 
wirewound 
without 
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Table 9B-6-1. Replaceable Parts 


Reference eet Mfr 


BOARD ASSY: 50 MHz (NOT AVAILABLE FOR 05302-60001 
FIELD REPLACEMENT OR SALE) (SERIES 1444A) 


Al 05302-60001 


AlCl 
ALC2 
A1C3 
A1C4 


A1C5 


01 70-0043 
01 70-0043 
0140-0192 
0140-0192 


0180-0210 


C:FXD 
C:FXD 
C:FXD 
C:FXD 


C:FXD 


MY 0-022UF 10% 400VDCW 
MY 0.022UF 10% 400VDCW 
MICA 68 PF 5% 
MICA 68 PF 5% 


ELECT 3.3 UF 20% 15VDCW 


64FDA223 
64FDA223 
0140-0192 
0140-0192 


150D335X0015A2-DYS 


A1C6 0180-0106 C:FXD ELECT 60 UF 20% 6VDCW 0180-0106 
A1CT7 0180-0228 C:FXD ELECT 22 UF 10% 15VDCW 150D226X9015B2-DYS 
A1C8 0180-0106 CzFXD ELECT 60 UF 20% 6VDCW 0180-0106 
Alc9 0180-0106 C:FXD ELECT 60 UF 20% 6VDCW 0180-0106 


A1C10 0150-0075 C:FXD CER 4700 PF +100-20% 5SOOVDCW 851-000-X5U0-472Z 
A1C11 0180-1746 C:FXD ELECT 15 UF 10% 20VDCW 0180-1746 

A1C12 0180-0210 C:FXD ELECT 3.3 UF 20% 15VDCW 150D335X0015A2-DYS 
A1C13 0180-0210 C:FXD ELECT 3-3 UF 20% 15VDCW 150D335X0015A2-DYS 
A1C14 0140-0191 CzFXD MICA 56 PF 5% 300VDCW RDMI5E560J 300V 


A1C15 0140-0191 Cz:FXD MICA 56 PF 5% 300VDCW RDMI15E560J 300V 
A1C1L6 0180-0228 C:FXD ELECT 22 UF 102% 15VDCW 150D226X9015B2-DYS 
A1C17 0180-1746 C:FXD ELECT 15 UF 10% 20VDCW 0180-1746 

A1C18 0150-0075 C:FXD CER 4700 PF +100-20% 500VDCW 851-000-X5U0-472Z 


A1C19 0160-2197 C:FXD MICA 10 PF 5% 0160-2197 


A1C20 0160-2197 C:FXD MICA 10 PF 52% 0160-2197 
AlC21 0180-1746 C:FXD ELECT 15 UF 10% 20VDCW 0180-1746 
A1C22 0150-0075 C:FXD CER 4700 PF +100-20% 500VDCW 851-000-X5U0-472Z 
A1C23 0150-0075 C:FXD CER 4700 PF +100-20% S5OOVDCW 851-000-X5U0-472Z 
A1C24 0150-0075 C:FXD CER 4700 PF +100-20% 500VDCW 851-000-X5U0-472Z 


A1C25 0180-1702 C:FXD ELECT 180 UF 20% 6VDCW 150D187X0006R2-DYS 
A1C26 0160-2209 C:FXD MICA 360 PF 5% RDM15F361J53C 

A1C27 0180-0106 C:FXD ELECT 60 UF 20% 6VDCW 0180-0106 

A1C28 0180-0210 C:FXD ELECT 3.3 UF 202 15VDCW 150D335X0015A2-DYS 
A1C29 0150-0075 C:FXD CER 4700 PF +100-—20% 500VDCW 851-000-X5U0-472Z 


A1C30 0180-0106 C: FXD ELECT 60 UF 20% 6VDCW 0180-0106 
A1C31 0150-0075 C: FXD CER 4700 PF +100-20% 500VDCW 851-000-X5U0-472Z 
A1C32 0150-0075 C: FXD CER 4700 PF +100-20% 500VDCW 951-000-X5U0-472Z 
A1CRi 1901-0040 DIODE: SILICON 30MA 30WV FDG1088 
A1CR2 1901-0040 DIODE: SILICON 30MA 30WV FDG1088 
A1CR3 1901-0040 DIODE: SILICON 30MA 30WV FDG1088 


ALCR4 1901-0044 DIODE:SILICON 20MA/1V 1901-0044 
ALCRS 1901-0040 DIODE:SILICON 30MA 30WV FDG1088 

A1LCR6 1901-0044 DIODE:SILICON 20MA/1V 1901-0044 
ALCR7 1902-0064 DIODE BREAKDOWN: 7.5V 1902-0064 
A1CR8 1902-3203 DIODE BREAKDOWN:SILICON 14.7V 52% 1902-3203 


ALCRI 1901-0044 
A1CR10 1901-0044 
A1CRI1 1902-3203 
A1CR12 1901-0040 
A1CR13 1910-0034 


DIODE=SILICON 20MA/1V 1901-0044 
DIODE:SILICON 20MA/1V 1901-0044 
DIGDE BREAKDOWN: SILICON 14.7V 5% 1902-3203 
DIODE:SILICON 30MA 30WV FDG1088 

DIGDE:GERMANIUM 25V 1910-0034 


A1CR14 1901-0040 
A1CR15 1901-0040 
A1CR16 1901-0040 
ALEL 1810-0041 
A1LE2 1810-0041 


DIODE:SILICON 30MA 30WV FDG1088 
DIODE:SILICON 30MA 30WV FDG1088 
DIODE:SILICON 30MA 30WV FDG1LO88 
RiNETWORK,8 RESe 2.7K OHM 5% 1810-0041 
R:NETWORKs8 RES- 227K OHM 5% 1810-0041 


AlP1L 1251-2756 CONNECTOR:R & Py 50 CONTACT 57-20500-31 
A1QL 1855-0306 TSTRSSLAPET 3N128 

A1Q2 1855-0306 FSIR2STVEET 3N128 

A1Q3 1854-0009 TSTR:SI NPN 2N709 

ALO4 1853-0015 TSTR:SI PNP 1853-0015 


A105 1854-0009 TSTR:SI NPN 2N709 
AlK1L 0683-1215 R:FXD COMP 120 OHM 5% 1/4W CB 1215 
AiR2 0683-1215 R:FXD COMP 120 OHM 5% 1/4W CB 1215 
A1LR3 0698-3266 R:FXD MET FLM 237K OHM 1% 1/8W 0698-3266 
ALR 0757-0970 R:FXD FLM 82K OHM 2% 1/8W 0757-0970 


ALR5 0757-0964 R2FXD FLM 47K OHM 2% 1/8W 0757-0964 
ALK6 0757-0964 R:FXD FLM 47K OHM 2% 1/8W 0757-0964 
ALR7 0761-0079 R2:FXD MET OX 33K OHM 5% 1W 0761-0079 
A1R8 0761-0079 R:FXD MET OX 33K OHM 5% 1W 0761-0079 
A1R9 0683-1055 R:FXD COMP 1 MEGOHM 5% 1/4W CB 1055 


A1R10 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W CB 1025 
A1R1i1 0683-1055 R:FXD COMP 1 MEGOHM 5% 1/4W CB 1055 
A1R12 0757-0283 R:FXD MET FLM 2.00K OHM 1% 1/8W 0757-0283 
A1R13 0757-0283 R:FXD MET FLM 2.00K OHM 1% 1/8W 0757-0283 
A1R14 0683-2025 R:FXD COMP 2000 OHM 5% 1/4W CB 2025 


ALR1L5 0757-0283 R:FXD MET FLM 2.00K OHM 1% 1/8W FAC SEL 0757-0283 
A1R16 0757-0283 R:FXD MET FLM 2.00K OHM 1% 1/8W FAC SEL 0757-0283 
ALRLT 0683-1215 R:FXD COMP 120 OHM 5% 1/4W CB 1205 
A1R18 0683-1215 R:FXD COMP 120 OHM 5% 1/4W CB 1215 
A1R1LO 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W CB 1025 


See introduction to this section for ordering information 
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Reference 


Designation | Part Number 


A1R20 
A1R21 
A1R22 
A1R23 
A1R24 


A1R25 
A1R26 
A1R27,28,30 
A1R31 thru 
A1R44 


A1R29,R32 
A1R45 
A1R46 
A1R47 
A1R48 


A1R49 
A1R50 
A1R51 
A1R52 
A1R53 


A1R54 
A1R55 
A1R56 
A1R57 
‘A1R58 


A1R59 
A1R60 
A1R61 
A1U1 
A1U2 
A1U3 


A1U4 
A1U5 
A1U6 
A1U7 
A1U8 


A1U9 

A1U10 
A1U11 
A1U12 
A1U13 


A1U14 
A1U15 
A1U16 
A1U17 
A1U18 


A1U19 
A1U20 
A1U21 
A1U22 
A1U23 


A1U24 
A1U25 
A1U26 
A1U27 
A1XU8, 13 


J1 
J2 
J3 
R1 
R2 


$1 
52 
$3 
S4 
$5 


wi 
W2 


W3 
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0683-4715 
0683-4315 
0683-4315 
0698-3114 
0683-1625 


0683-1625 
0698-6984 


0683-3325 
0683-4715 
0683-1035 
0683-1505 


0683-1505 
0683-0365 
0683-4715 
0698-5426 
0698-5426 


0683-3325 
0683-3325 
0683-5135 
2100-1738 
0683-5135 


2100-1738 
0675-1021 
0683-1505 
1820-0307 
1820-0274 
1820-0441 


1820-0441 
1820-0054 
1820-0511 
1820-0281 
1820-0253 


1820-0094 
1820-0174 
1820-0084 
1820-0590 
1820-0253 


1820-0577 
1820-0205 
1820-0380 
1820-0351 
1820-0581 


1820-0581 
1820-0511 
1820-0077 
1820-0077 
1820-0072 


1820-0174 
1820-0054 
1820-1052 
1820-0694 
1200-0474 


1250-0001 
1250-0001 
1250-0001 
2100-3075 
2100-3075 


3101-1599 
3100-2920 
3100-2921 
3101-1159 
3101-1327 


05302-60003 
05302-60004 


05302-60005 


Table 9B-6-1. Replaceable Parts (Continued) 


Description 


:FXD COMP 470 OHM 5% 1/4W 
:FXD COMP 430 OHM 5% 1/4W 
:-FXD COMP 430 OHM 5% 1/4W 
:FXD COMP 300 OHM 5% 1/8W 
:FXD COMP 1600 OHM 5% 1/4W 


:FXD COMP 1600 OHM 5% 1/4W 

:FXD COMP 470 OHM 5% 1/8W 
LOCATED IN A1E1 AND A1E2 
LOCATED IN A1E1 AND A1E2 


NOT ASSIGNED 

:FXD COMP 3300 OHM 5% 1/4W 
>FXD COMP 470 OHM 5% 1/4W 

:FXD COMP 10K OHM 5% 1/4W 
:FXD COMP 15 OHM 5% 1/4W 


:FXD COMP 15 OHM 5% 1/4W 
:FXD COMP 3.6 OHM 5% 1/4W 
:FXD COMP 470 OHM 5% 1/4W 
:FXD COMP 10K OHM 10% 1/8W 
:FXD COMP 10K OHM 10% 1/8W 


: FXD COMP 3300 OHM 5% 1/4W 

: FXD COMP 3300 OHM 5% 1/4W 

: FXD COMP 51K OHM 5% 1/4W 

: VAR COMP FLM 10K OHM LIN. 1/2W 
: FXD COMP 51K OHM 5% 1/4W 


: VAR COMP FLM 10K OHM LIN 1/2W 
: FXD COMP 1000 OHM 10% 1/8W 

: FXD COMP 15 OHM 5% 1/4W 

IC: DTL HEX INVERTER 

IC: DTL QUAD 2-INPUT OR GATE 

IC: DUAL 5-INPUT NAND GATE 


IC: DUAL 5-INPUT NAND GATE 

IC: TTL QUAD 2-INPUT NAND GATE 

IC: TTL QUAD 2-INPT & GATE 

IC:DIGITAL DUAL J-K MASTER SLAVE F/F 
INTEGRATED CIRCUIT: DIGITAL ECL DUAL 


1C:DTL QUAD 2-INPUT NAND NOR GATE 
INTEGRATED CIRCUIT: TTL HEX INVERTER 
INTEGRATED CIRCUIT: TTL 
IC:DIGITAL-TTL DUAL 2-WIDE,INPT AND/OR 
INTEGRATED CIRCUIT: DIGITAL ECL DUAL 


1C:DIGITAL TTL HEX INVERTER 
IC: TTL QUAD 2-INPT OR GATE 
IC:TTL 4-WIDE INVERT GATE 
IC: DIGITAL DTL TRIPLE 3-INPT NAND GATE 
IC:DIGITAL ECL DUAL AC-COUPLED J-K/F-F 


IC:DIGITAL ECL DUAL AC-COUPLED J-K/F-F 
IC: TTL QUAD 2-INPT & GATE 

l¢:TTL DUAL D FF (LATCH) 

IC:TTL DUAL D FF (LATCH) 

INTEGRATED CIRCUIT: TTL 


INTEGRATED CIRCUIT: TTL HEX INVERTER 
INTEGRATED CI RCUIT:ECL-TTL TRANSLATOR 
1C:TTL QUAD 2-INPUT OR GATE 

IC:TTL 2-INPT OR GATE 

SOCKET:IC 


CONNECTOR: BNC 
CONNECTOR: BNC 
CONNECTOR: BNC 
R: VAR COMP 1K OHM 20% 1/4W 
R:VAR COMP 1K OHM 20% 1/4W 


SWITCH:SLIDE DP3T 0.5A 125V AC/DC 
SWITCH: ROTARY 

SWITCH: ROTARY 
SWITCH:PUSHBUTTON SPDT 
SWITCH:SLIDE DP3T 0.5A 125V AC/DC 


CABLE ASSY:MAIN INCLUDES S82, S3 

CABLE ASSY:SENSITIVITY CHAN A (R1) 
5-1/2" LG 

CABLE ASSY: 50 MHZ, (J1), 5-1/2’’ LONG 


aipai)2) eileipayiey si) Bs) mip aaias) ai) aie iailey 


2 
2 
1 
2 
1 
2 
1 
1 


See introduction to this section for ordering information 


Model 5302A 
Replaceable Parts 


Mfr 
Part Number 


CB 4715 
CB 4315 
CB 4315 
0698-3114 
CB 1625 


CB 1625 
0698-6984 


CB 3325 
CB 4715 
CB 1035 
CB 1505 


CB 1505 
CB-36G5 
CB 4715 
0698-5426 
0698-5426 


CB 3325 
CB 3325 
CB 5135 
2100-1738 
CB 5135 


2100-1738 
BB1021 

CB 1505 
U6A993659 X 
1820-0274 
SC8171PK 


SC8171PK 
SN4342 
SN20572 
1820-0281 
MC1035P 


U6A994659X 
SN8199 
1820-0084 
1820-0590 
MC1035P 


SN22729 
MC3003P 
SN4488 
1820-0351 
1820-0581 


1820-0581 
SN20572 
SN4354 
SN4354 
SN4347 


SN8199 
SN4342 
SC 7023PK 
SN 74S86 
1200-0474 


2100-3075 
2100-3075 


3101-1599 
3100-2920 
3100-2921 
10S-1051 
G128S-0006 


05302-60003 
05302-60004 


05302-60005 


9B-6-3 


Model 5302A 


Replaceable Parts 


Reference 
Designation 


HP Part Number 


0370-1005 
0370-1099 
05300-40003 
05300-40004 
05301-20005 


5040-7032 

05300-20010 
05302-00001 
05302-00002 
05302-00004 


05300-80004 


8120-0026 


Table 9B-6-1. 


Qty 


Description 


CHASSIS & MISCELLANEOUS PARTS 


KNOB: JADE GREY 
KNOB: JADE GREY 
SUPPORT: BOARD 
GUIDE: SLIDE 
STAND: TILT 


FOOT: REAR 

CASE: ALUMINUM, CAST 
PANEL: FRONT 
BRACKET: FRONT 
PANEL: REAR 


DUST COVER 


CABLE: RF 100 OHM 13” LONG, USED 


Replaceable Parts (Continued) 


Mfr Part Number 


0370-1005 
0370-1099 
05300-40003 
05300-40004 
05301-20005 


5040-7032 

05300-20010 
05302-- 00001 
05302-00002 
05302-00004 


05300-80004 


8120-0026 


IN MAKING W2 AND W3 


8120-0097 CABLE: 2-CONDUCTOR SHIELDED 8120-0097 
2X#26AWG, 12’° LONG, USED IN 


MAKING PART OF W1 


SCREW: SELF-TAPPING, CAD-PLATE 
POSIDRIV 6/32 X 1/2” 

SCREW: PAN HEAD SS POSIDRIVE 
6/320 -xi3/16° 

WASHER: BRASS .385 1.D.;  .625 O.D.; 
.015 THK; NI PLATE 


SPRING: LEAF 
SPRING: LEAF 


0624-0208 0624-0208 


2360-0111 2360-0111 


3050-0391 3050-0391 


1460-1311 
1460-1312 


1460-1311 
1460-1312 


Table 9B-6-2. Manufacturers Code List 


MFR as 
NO. MANUFACTURER NAME ADDRESS CODE 
NO M/F DESCRIPTION FOR THIS MFG NUMBER 

01121 ALLEN BRADLEY CO. MILWAUKEE, WIS. 53204 
01295 TEXAS INSTRUMENTS INC. SEMICONDUCTOR COMPONENTS DIV. DALLAS, TEX. 75231 
02660 AMPHENOL CORP. BROADVIEW, ILL. 60153 
04713 MOTOROLA SEMICONDUCTOR PROD. INC. PHOENIX, ARIZ. 85008 
07263 FAIRCHILD CAMERA & INST. CORP. SEMICONDUCTOR DIV. MOUNTAIN VIEW, CALIF. 94040 
19701 ELECTRA/MIDLAND CORP. MINERAL WELLS, TEX. 76067 
28480 HEWLETT-PACKARD COMPANY PALO ALTO, CALIF. 94304 
29604 STACKPOLE COMPONENTS CO. RALEIGH, N.C. 27610 
56289 SPRAGUE ELECTRIC CO. N. ADAMS, MASS. 01247 
72136 ELECTRO MOTIVE MFG. CO. INC. WILLIMANTIC, CONN. 06226 
72982 ERIE TECHNOLOGICAL PROD. INC. ERIE, PA. 16512 
74868 AMPHENOL CORP. RF DIV. DANBURY, CONN. 06810 
79727 CONTINENTAL-WIRT ELECTRONICS CORP. PHILADELPHIA, PA. 19144 
80131 ELECTRONIC INDUSTRIES ASSOCIATION WASHINGTON, D.C. 20006 
82389 SWITCHCRAFT INC. CHICAGO, ILL. 60630 


9B-6-4 
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Figure 9B-6-1. 
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Model 5302A 


Manual Changes and Options 


SECTION IX B 


5302A UNIVERSAL COUNTER 
SUBSECTION VII 
MANUAL CHANGES AND OPTIONS 


9B-7-1. MANUAL CHANGES 


9B-7-2. Section IX B applies directly to Model 5302A 
Universal Counters having serial prefix number 
1444A. 


9B-7-3. NEWER INSTRUMENTS 


9B-7-4. As changes are made, newer instruments may 
have serial prefix numbers not listed in Section IX B. 
The manuals for these instruments will be supplied 
with ‘manual changes” sheets containing the required 
information; replace the affected pages with the 
“replacement manual changes” pages. Contact the 
nearest Hewlett-Packard Sales and Service office for 
information if this sheet is missing. 


9B-7-5. OLDER INSTRUMENTS 


9B-7-6. Older instruments have serial number pre- 
fixes of 1112A and 1332A. Pages 9B-7-3 through 
9B-7-6 apply directly to instruments with Serial 
Prefix 1112A. 


9B-7-7. Serial Prefix 1332A instruments use a HP 
Part No. 1820-0694 (SN74S86N) quad 2-input exclusive 
OR gate for A1U27 in place of HP Part No. 1820-0282. 
The faster 1820-0282 exclusive OR gate is recom- 
mended for replacement in Series Prefix 1112A 
instruments. 


9B-7-8. In Tables on pages 9B-7-4 and 9B-7-6, 
change A1U27 from 1820-0282 to 1820-0694 (Manu- 
facturer Part No. SN74S86N) for Prefix 1332A instru- 
ments or 1112A instruments in which the 1820-0694 
integrated circuit has been installed as A1U27. 


9B-7-9. Correct Tables on pages 9B-7-4 and 9B-7-6 
by changing A1U15 from 1820-0661 to 1820-0205 
(Mfr. Part No. MC3008). 

9B-7-10. OPTIONS 


9B-7-11. No options at time of printing. 
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Model 5302A 


Manual Changes and Options 


Table 9B-7-1. Replaceable Parts (Serial Prefix 1112A or 1332A) 


ee Mfr 


BOARD ASSY: 50 MHz (NOT AVAILABLE FOR 
FIELD REPLACEMENT OR SALE) 


Reference 
Designation 


05302-60001 


Al 


AICI] 01 70-0043 C:FXD MY 0.022UF 10% 400VDCH 
ALC? 01 70-0043 C:FXD MY 0.022UF 10% 400VO0CH 
A1C3 0140-0192 GCZFXD MICA 68 PF 5% 
ALCS 0140-0192 C:FXD MICA 68 PF 5% 


A1C5 0180-0210 C:FXD ELECT 3.3 UF 20% 15VDCW 
A1C6 0180-0106 C:FXD ELECT 60 UF 20% 6VOCW 
A1CT7 0180-0228 C:FXD ELECT 22 UF 10% 15VDCW 
A1C8 0180-0106 C:FXD ELECT 60 UF 20% 6VDCW 


A1C9 0180-0106 C:FXD ELECT 60 UF 20% 6VDCW 


A1C10 0150-0075 C:FXO CER 4700 PF +100-20% 500VDCW 
A1C1) 0180-1746 C:FXD ELECT 15 UF 10% 20V0CW 

AlC12 0180-0210 C:FXD ELECT 3-3 UF 20% 15VDCW 
A1C13 0180-0210 C:FXD ELECT 3-3 UF 20% 15VDCH 
AiC14 0140-0191 C:FXD MICA 56 PF 5% 300VDCW 


0140-0191 C:FXD MICA 56 PF 5% 300V0CW 


A1C15 


ALCL6 0180-0228 C:FXD ELECT 22 UF 10% L5VDCW 

A1C1T7 0180-1746 C:FXD ELECT 15 UF 10% 20VDCW 

A1C18 0150-0075 C:FXD CER 4700 PF +100-202% S5OOVDCW 
A1C19 0160-2197 C:FXD MICA 10 PF 5% 


4aic2o 0160-2197 C:FXD MICA 10 PF 5% 

AlC21 0180-1746 C:FXD ELECT 15 UF 10% 20VDCW 

ALC22 0150-0075 C:FXD CER 4700 PF +100-20% 500VDCW 
A1C23 0150-0075 C:FXD CER 4700 PF +100-20% SOOVDCW 
A1C74 0150-0075 C:FXD CER 4700 PF +100-20% 5O00VDCW 


A1C25 0180-1702 C:FXD ELECT 180 UF 20% 6VDCW 

A1C26 0160-2209 C:FXD MICA 360 PF 52% 

A1C27 0180-0106 C:FXD ELECT 60 UF 20% 6VOCW 

A1C28 0180-0210 C:FXD ELECT 3.3 UF 20% 15VDCW 
A1LC29 0150-0075 C:FXD CER 4700 PF +100-20% SOOVDCW 


A1C30 0180-0106 C:FXD ELECT 60 UF 20% 6VDCW 

A1C31 0150-0075 C:FXD CER 4700 PF +100-20% SOOVDCW 
A1CR1 1901-0040 DIODE:SILICON 30MA 30WV 

A1CR2 1901-0040 DIODE:SILICON 30MA 30WV 

ALCR3 1901-0040 DIODE:SILICON 30MA 30WV 


ALCR4 1901-0044 DIODE:SILICON 20MA/1V 

ALCRS 1901-0040 DIODE:SILICON 30MA 30WV 

ALCR6 1901-0044 DIODE:SILICON 20MA/1V 

ALCRT7 1902-0064 DIODE BREAKDOWN: 7.5V 

A1CRS 1902-3203 DIODE BREAKDOWN:SILICON 14-7V 5% 


ALCRI 1901-0044 DIODE:SILICON 20MA/1V 

A1CR10 1901-0044 DIODE:SILICON 20MA/1V 

A1CRI1L 1902-3203 DIODE BREAKDOWN: SILICON 14-7V 5% 
A1CR12 1901-0040 DIODE:SILICON 30MA 30WV 

ALCR13 1910-0034 DIODE:GERMANIUM 25V 


A1CR14 1901-0040 DIODE:SILICON 30MA 30WV 
A1CR15 1901-0040 DIODE:SILICON 30MA 30WV 
A1CR16 1901-0040 DIODE:SILICON 30MA 30WV 
ALEL 18 10-0041 R:NETWORK,8 RESe 2.7K OHM 5% 


AlE2 1810-0041 RzNETWORK»8 RES- 2-7K OHM 5% 


A1P1L 1251-2756 CONNECTOR:R & Py 50 CONTACT 
A1LO1 1855-0306 TSTR:SI FET 
A102 1855-0306 TiSRS Cen 
A103 1854-0009 TSTR:SI NPN 
ALI4 1853-0015 TSTR:SI PNP 


A105 1854-0009 TSTR:SI NPN 

Alkl 0683-1215 R:FXD COMP 120 OHM 5% 1/4W 
ALR2 0683-1215 R:FXD COMP 120 OHM 5% 1/4W 
ALR3 0698-3266 R:FXD MET FLM 237K OHM 1% 1/8W 
ALRG 0757-0970 R:FXD FLM 82K OHM 2% 1/8W 


ALRS5S 0757-0964 R:FXD FLM 47K OHM 2% 1/8W 
AlLK6 0757-0964 R:FXD FLM 47K OHM 2% 1/8W 
ALRT 0761-0079 R:FXD MET OX 33K OHM 52 1W 
A1R8 0761-0079 R:FXD MET OX 33K OHM 52% 1W 
A1LRO 0683-1055 R:FXD COMP 1 MEGOHM 5% 1/4W 


A1R1O C683-1025 R:FXD COMP 1000 OHM 5% 1/4W 
ALRL1L 0683-1055 R:FXD COMP 1 MEGOHM 5% 1/4W 
ALRL2 0757-0283 R:FXD MET FLM 2-00K OHM 1% 1/8W 
A1R13 0757-0283 R:FXD MET FLM 2.00K OHM 1% 1/8W 
A1R1LS 0683-2025 R:FXD COMP 2000 OHM 5% 1/4W 


R:FXD MET FLM 2-00K OHM 12% 1/8W FAC SEL 


ALKL5 0757-0283 

A1R16 0757-0283 R:FXD MET FLM 2.00K OHM 12% 1/8W FAC SEL 
ALKLT 0683-1215 R:FXD COMP 120 OHM 5% 1/4W 

ALK1LB 0683-1215 R:FXD COMP 120 OHM 5% 1/4W 


A1R19 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W 


See introduction to this section for ordering information 


Mfr Part Number 


05302-69001 


0170-0043 
0170-0043 
0140-0192 
0140-0192 


150D335X0015A2-DYS 
0180-0106 
150D226X901582-DYS 
0180-0106 
0180-0106 


851-000-X5U0-472Z 
0180-1746 
150D335X0015A2-DYS 
1500335X0015A2-DYS 
RDMI5E560J 300V 


RDM15E560J 300V 
1500226X901582-DYS 
0180-1746 
851-000-X5U0-472Z 
0160-2197 


0160-2197 
0180-1746 
851-000-X5U0-472Z 
851-000-X5U0-472Z 
851-000-X5U0-472Z 


150D187X0006R2-DYS 
RDML5F361LJ53C 
0180-0106 
150D335X0015A2-DYS 
851-000-X5U0-472Z 


0180-0106 
851-000-X5U0-472Z2 
FDG1088 

FOG1088 

FOG1088 


1901-0044 
FDG1088 

1901-0044 
1902-0064 
1902-3203 


1901-0044 
1901-0044 
1902-3203 
FDG1088 

1910-0034 


FDG1088 
FDG1088 
FDGLO88 
1810-0041 
1810-0041 


57-20500-31 
3N128 

3N128 

2N709 
1853-0015 


2NT09 

Cb i215 
CB L2E5. 
0698-3266 
0757-0970 


0757-0964 
0757-0964 
0761-0079 
0761-0079 
cB 1055 


CB 1025 
CB 1055 
0757-0283 
0757-0283 
CB 2025 


0757-0283 
0757-0283 
CB 1215 
CB E215 
CB 1025 


9B-7-3 


Model 5302A 
Manual Changes and Options 


Table 9B-7-1. Replaceable Parts (Serial Prefix 1112A or 1332A) (Continued) 


TES Mfr 
HP Part Number] Oty | Description Code 


Reference 


Designation Mfr Part Number 


A1L270 0683-4715 3 R:FXD COMP 470 OHM 5% 1/4W 01121 CB 4715 
A1lR2) 0683-4315 2 R:FXD COMP 430 OHM 5% 1/4W Oll21 CB 4315 
ALR?2 0683-4315 R:FXD COMP 430 OHM 5% 1/4W 01121 CB 4315 
ALR23 0698-3114 1 R:FXD COMP 300 OHM 5% 1/8W 28480 0698-3114 


0683-1625 R:FXD COMP 1600 OHM 5% 1/4W CB 1625 


A1R24 


A1K25 0683-1625 R:FXD COMP 1600 OHM 5% 1/4W 01121 CB 1625 
ALR26 0698-6984 1 R:FXD COMP 470 OHM 5% 1/8w 28480 0698-6984 
A1R27, 28, 30 LOCATED IN A1E1 and A1E2 
A1R31 thru A1R44 LOCATED IN A1E1 and A1E2 
A1R29, R32 NOT ASSIGNED 


3 R:FXD COMP 3300 OHM 5% 1/4W O1ll21 CB 3325 
R:FXD COMP 470 OHM 5% 1/4W 01121 CB 4715 
R:FXD COMP LOK OHM 5% 1/4W 01121 1035 


A1lR45 
A1LR46 
AlLR47 


06 83-3325 
0683-4715 
0683-1035 


A1LRGB 0683-1505 2 R:FXD COMP 15 OHM 5% 1/4W Oll2l CB 1505 
ALR4&9 0683-1505 R:FXD COMP 15 OHM 5% 1/4W 01121 CB 1505 
ALK50 0683-0365 1 R:FXD COMP 3.6 OHM 5% 1/4W 01121 CB-36G5 
A1R51 0683-4715 R:FXD COMP 470 OHM 5% 1/4W 01121 CB 4715 


A125? 0698-5426 R:FXD COMP 10K OHM 10% 1/8W 28480 0698-5426 


ALR5S3 0698-5426 R:FXD COMP 1OK OHM 10% 1/8W 28480 0698-5426 
A1R54 0683-3325 R:FXD COMP 3300 OHM 5% 1/4W 01121 CB 3325 
ALR55 0683-3325 R:FXD COMP 3300 OHM 5% 1/4W 01121 CB 3325 
Alul 1820-0307 i IC:OTL HEX INVERTER 07263 U6A993659X 


AlJ? 1820-0274 IC:D0TL QUAD 2-INPT OR GATE 28480 1820-0274 


AluU3 1820-0441 IC:DUAL 5-INPUT NAND GATE 04713 SC8171PK 


AlU4 1820-0441 IC:DUAL 5-INPUT NAND GATE 04713 SCBLTLPK 
A1lU5 1820-0054 2 IC:TTL QUAD 2-INPUT NAND GATE 01295 SN4342 
AluUo 1820-0511 2 I1C:TTL QUAD 2-INPT & GATE 01295 SN20572 
AluT 18 20-0281 1 IC:DIGITAL DUAL J-K MASTER SLAVE F/F 28480 1820-0281 


AlJ8 1820-0253 2 INTEGRATED CIRCUIT:DIGITAL ECL DUAL 04713 MC1035P 
ALU 1820-0094 1 IC :DTL QUAD 2-INPUT NAND NOR GATE 07263 U6A994659X 
A1U10 1820-0174 2 INTEGRATED CIRCUIT: TTL HEX INVERTER 01295 SN8199 
ALUIL1 1820-0084 1 INTEGRATED CIRCUIT: TTL 28480 1820-0084 
AlU12 1820-0590 1 IC:DIGITAL TTL DUAL 2-WIDE,INPT AND/OR 28480 1820-0590 


INTEGRATED CIRCUIT:DIGITAL ECL DUAL 04713 MC1035P 


ALU1L3 1820-02 53 


AlU14 1820-0577 1 IC:DIGITAL TTL HEX INVERTER 01295 SN22729 
AlUL5 1820-0661 1 IC:TTL QUAD 2-INPT OR GATE (Preferred part) 28480 SN-7432N 
AlU16 1820-0380 L IC:TTL 4-wIDE INVERT GATE 01295 SN4488 
AlU17 1820-0351 1 IC:DIGITAL DTL TRIPLE 3-INPT NAND GATE 28480 1820-0351 


A1U18 1820-0581 IC:ODIGITAL ECL DUAL AC-COUPLED J-K/F-F 28480 1820-0581 
ALULY 1820-0581 IC:DIGITAL ECL DUAL AC-COUPLED J-K/F-F 28480 1820-0581 
A1U20 1820-0511 IC:TTL QUAD 2-INPT & GATE 01295 SN20572 
AlUAL 182C-O0O77 2 163 ¥TL DUAL. D_FRE. CEATCH? 01295 SN4354 
A1lU22 1820-0077 LC sTTESDUAE DEES CEATCH) 01295 SN4354 
A1LU23 1820-0072 y INTEGRATED CIRCUIT: TIL 01295 SN4347 
ALU24 1820-0174 INTEGRATED CIRCUIT:TTL HEX INVERTER 01295 SN8199 
A1LU25 1820-0054 IC:TTtL QUAD 2-INPUT NAND GATE 01295 SN4342 
AlJU26 1820-0275 1 INTEGRATED CIRCUIT:DIGITAL 04713 SC 7023PK 
ALU27 18 20-0282 1 ; Ic:TTL 2-INPY OR GATE 01295 SN13603 
A1XU8,13 1200-0474 SOCKET:IC 28480 1200-0474 
Jl 1250-0001 x CONNECTOR: BNC 02660 
J2 1250-0001 CONNECT OR:BNC 02660 
J3 1250-0001 CONNECTOR: BNC 02660 
RL 2100-3075 2 R:VAR COMP 1K OHM 20% 1/4W 28480 2100-3075 
2100-3075 R: VAR COMP 1K OHM 202% 1/4W 28480 2100-3075 


3101-1599 2 SWITCH:SLIDE DP3T O-5A 125V AC/DC 28480 3101-1599 
3100-2920 1 SWITCH: ROTARY 28480 3100-2920 
3100-2921 1 SWITCH:ROTARY 28480 3100-2921 
3101-1159 1 SWITCH:PUSHBUTTON SPDT 82389 10S-1051 


3101-1327 SWITCH:SLIDE DP3T 0.5A 125V AC/DC T9727 G128S-0006 


05302-60003 1 CABLE ASSY:MAIN INCLUDES 82, S3 28480 05302-60003 
05302-60004 1 CABLE ASSY:SENSITIVITY CHAN A (R1)5-1/2"LG 28480 05302-60004 
05302-60005 1 CABLE ASSY:50 MHZ, (J1), 5-1/2". LONG 28480 05302-60005 


CHASSIS & MISCELLANEOUS PARTS 
KNOB: JADE GREY 


0370-1005 28480 0370-1005 


KNOB: JADE GREY 28480 0370-1099 


03 70-1099 2 
05300-40003 4 SUPPORT : BOARD 28480 05300-40003 
05300-40004 4 GUIDE:SLIDE 28480 05300-40004 
05301-20005 1 STAND:TILT 28480 05301-20005 
5040-7032 2 FOOT: REAR 28480 5040-7032 
05300-20010 1 CASE: ALUMINUM, CAST 28480 05300-20010 
05302-00001 l PANEL =F RONT 28480 05302-00001 
05302-00002 1 BRACKET :FRONT 28480 05302-00002 
05302-00004 1 PANEL: REAR 28480 05302-00004 
05300-80004 1 DUST COVER 28480 05300-80004 
8120-0026 1 CABLE :RF zee OHM 13''LONG, USED IN MAKING 28480 8120-0026 
W2 AND W 
8120-0097 ib CABLE:2-CONDUCTOR SHIELDED 2X#26AWG, 12" 28480 8120-0097 
LONG, USED IN MAKING PART OF W1 


0624-0208 8 SCREW:SELF-TAPPING, CAD-PLATE POSI- 28480 0624-0208 
DRIV 6/32 X 1/2" 

2360-0111 2 SCREW:PAN HEAD SS POSIDRIV 6/32" x 3/16" 

3050-0391 2 WASHER:BRASS . 385 I. D. ; .625 O. D.; .015 THK; NI PLATE 


See introduction to this section for ordering information 
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Manual Changes and Options 


Figure 9B-7-1. Al Component Locator (Series 1112A or 1332A) 


CRI2 RSI 


R27, 28,30, 31,33, THRU R44 LOCATED IN El AND E2 
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Model 5302A 
Manual Changes and Options 


Part of Figure 9B-7-2. Al 50 MHz Board Assembly (Series Prefix 1112A or 1332A) 


NOTES REFERENCE DESIGNATIONS 


NO 
|. REFERENCE DESIGNATIONS WITHIN THIS PREFIX ele] 
Cl- 3! 


ASSEMBLY ARE ABBREVIATED. ADD 
ASSEMBLY NUMBER TO ABBREVIATION 
FOR COMPLETE DESCRIPTION. CRI-16 


2. UNLESS OTHERWISE INDICATED: Ql-5 
RESISTANCE IN OHMS, 
CAPACITANCE IN PICOFARADS. P| 


3. ASTERISK (%) INDICATES FACTORY R|-28,30, 
SELECTED VALUE. TYPICAL VALUE 31, 33-55 


SHOWN. 
Ul-27 


R29,32 NOT ASSIGNED. 


TABLE OF ACTIVE COMPONENTS TABLE OF ACTIVE COMPONENTS 


REFERENCE HP REFERENCE HP 
DESIGNATIONS PART NUMBERS DESIGNATIONS PART NUMBERS 


CRin2.3,0,1e% 901 -0040 U8,13 1820 -0253 
14,15,16 ug 1820-0094 
CR4,6,9,10 901 - 0044 Ul0,24 1820-0174 
CR? 1902 - 0064 UII 1820 - 0084 
CRB8,II 1902 - 3203 ul2 1820-0590 
CRIZ 910 - 0034 uUl4 1820-0577 
Ql,2 855 - 0306 UI5 1820-0661 
Q3,5 1854 - 0009 UI6 1820-0380 
a4 1853 - 0015 UI? 1820-0351! 
Ul 1820 - 0307 UI8,19 1820-058! 
u2 1820 - 0274 u21,22 1820-0077 
1820-0441 U23 1820-0072 

1820 - 0054 U26 1820-0275 


1820 - OSI U27 1820-0282 
1820 - 0281 


TIME BASE FUNCTION 
S2AF S3AF 


WHT-BLK-VIO 


WHT - BRN 


SLIDE SWITCHB 


BNC GROUND 


OPEN/CLOSE 
SWITCH 


WHT -GRN/7~6\WHT- BLU 


|. TIME BASE SWITCH(S2) SHOWN IN AUTO POSITION. DIRECTION OF TRAVEL IS CW. 
2. FUNCTION SWITCH SHOWN IN FREQ. "A" POSITION. DIRECTION OF TRAVEL IS CW. 
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SECTION IX B 


5302A 50 MHz UNIVERSAL COUNTER 
SUBSECTION VIII 
CIRCUIT DIAGRAMS 


9B-8-1. GENERAL 
9B-8-2. Subsection VIII contains: 


a. Schematic diagram notes contained in Section VIII 
of the 5300A. 


b. Instrument interconnection pin list of signals listing 
where they originate and where they go. 


c. Component locators and circuit diagrams of 
assemblies. 
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Table 9B-8-1. Instrument Interconnection List 


PIN NO. SIGNAL NAME DESCRIPTION 


+5 V 
-5 V 
NO CONNECTION 


Input DC from 5300A 


GROUND Ground 


Fl Signal to be accumulated in the counter after gating by the 


control circuit. 
gr 
F2 


Goes low when the counter reaches 9% full scale. 


Input signal to the time base gated by the control circuit. 


INHIBIT High during the measurement cycle, low during the display 


cycle. 


OPEN 
CLOSE 


Low signal forces the main gate flip-flop to the open position. 


Low signal forces the main gate flip-flop to the close 
position. 


LOG Logarithmic output pulse train from time base triggers main 


gate flip-flop on rising edge. 


MGFF 
EXPONENT 


Main gate flip-flop signal is low when gate is open. 


Inverted log pulses while main gate is open indicates number 
of auto-ranging steps. 


NO CONNECTION 
RESET 
CLOCK 
MAX TIME 


High signal resets all registers. 


10 MHz reference signal from crystal oscillator 


Low signal enables closing of the gate on next log pulse. 
Rising edge initiates display cycle. 


TIME BASE OUTPUT Output from the time base decade position selected by the 


time base select code on pins 22, 23, and 24. 


PRINT 
TRANSFER 
1 MHz TIME BASE INPUT 
TIME BASE SELECT A 
TIME BASE SELECT B 
TIME BASE SELECT C 


+22 V 
Interconnection 


Low signal provides print command to rear panel connector. 


Low signal transfers data to display. High signal stores data. 


Input direct from plug-on bypasses control circuit. 


Time base select code A, B, and C selects the time base 
division factor of the signal at the time base output at pin 18. 


Full wave rectified voltage from the power transformer 

secondary. Provides power to charge the battery pack. If 
no battery pack is used, pin 25 is connected via the plug-on 
to pin 50 (DC-IN). 


Pins 27 through 31 provide the drive to the annunciator 
lights on the front panel. A low signal lights the corre- 
sponding indicator. 


MANUAL RESET 


Low signal from front panel pushbutton switch or rear panel 
input clears the system to zero. 


DP1l Low signal activates decimal point 1. 
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Model 5302A 
Circuit Diagrams 


Table 9B-8-1. Instrument Interconnection List (Cont’d) 


SIGNAL NAME DESCRIPTION 


DP2 Low signal activates decimal point 2. 


RIGHT /LEFT 


Code indicating half character which 1s being addressed. 
High when right-hand half of character is displayed. 


DIGIT ADDRESS X 
DIGIT SELECT X 
DIGIT ADDRESS Y 
DIGIT SELECT Y 
DIGIT ADDRESS Z 
NO CONNECTION 


Digit address code X, Y, Z from the display scanner 
indicates a digit being displayed. 


Digit select code X, Y, Z is the corresponding code which 
selects the digit at the output of the counter. If the main- 
frame counter is displayed directly the corresponding lines 
of the digit address code and the digit select code are con- 
connected together. 


NO CONNECTION 
NO CONNECTION 
NO CONNECTION 
NO CONNECTION 


DP3 Low signal activates decimal point 3: 
DP4 
DP5 
NO CONNECTION 


DC IN Interconnection 


Low signal activates decimal point 4, 


Low signal activates decimal point 2. 


Ground 


DC power to power supply from battery pack or from 22 
volt input power from pin 25. 
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Part of Figure 9B-8-1. Al Component Locator 


R27, 28, 30, 31, 33, 37, 38, 44 IN E1 
R34-36, 39-43 IN E2 
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Part of Figure 9B-8-1. A150 MHz Board Assembly Series 1444A 


NOTES f REFERENCE DESIGNATIONS 


REFERENCE DESIGNATIONS WITHIN THIS 
ASSEMBLY ARE ABBREVIATED. ADD 
ASSEMBLY NUMBER TO ABBREVIATION 
FOR COMPLETE DESCRIPTION. 


UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS, 
CAPACITANCE IN PICOFARADS. 


ASTERISK (%*) INDICATES FACTORY 
SELECTED VALUE. TYPICAL VALUE 
SHOWN. 


R29,32 NOT ASSIGNED. 


TABLE OF ACTIVE COMPONENTS TABLE OF ACTIVE COMPONENTS 


REFERENCE HP REFERENCE HP , 
DESIGNATIONS PART NUMBERS DESIGNATIONS PART NUMBERS 


CRI,2,3,5,12, 1901 -0040 U8, 13 1820-0253 
14,15,16 ug 1820-0094 
CR4,6,9,10 1901 -0044 UI0,24 1820-0174 
CR7 1902-0064 ull 1820-0084 
CRB,|! 1902-3203 ul2 1820-0590 
CRI3 i910 - 0034 Ul4 1820-0577 
Ql,2 1855 - 0306 UI5 1820 - 0205 
Q3,5 1854 - 0009 UI6 1820-0380 
a4 1853 -OOI5 UI7 1820-035! 
U! 1820 - 0307 UI8,19 1820 - 058! 
U2 1820 - 0274 U21,22 1820-0077 
1820 - 044! u23 1820 - 0072 

i820 - 0054 U26 1820-1052 


1820 - OSI! U27 1820-0694 
1820 - 028) 


TIME BASE FUNCTION 
S2AF S3AF 


WHT-BLK-VIO eS 


WHT - BRN 5 WHT -BLK - RED 
II 


now 


SLIDE SWITCHB 
WHT - BLK - BRN 


BNC GROUND 


OPEN/CLOSE 
SWITCH 


WHT - GRN/7~6\ WHT - BLU 


|. TIME BASE SWITCH (S2) SHOWN IN AUTO POSITION. DIRECTION OF TRAVEL IS CW. 
2. FUNCTION SWITCH SHOWN IN FREQ. "A" POSITION. DIRECTION OF TRAVEL IS CW. 
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HEWLETT hp, PACKARD 


CERTIFICATION 


The Hewlett-Packard Company certifies that this instrument was 
thoroughly tested and inspected and found to meet its published 
specifications when it was shipped from the factory. The Hewlett- 
Packard Company further certifies that its calibration measure- 
ments are traceable to the U.S. National Bureau of Standards to 
the extent allowed by the Bureau’s calibration facility. 


WARRANTY AND ASSISTANCE 


This Hewlett-Packard product is warranted against defects in 
materials and workmanship. This warranty applies for one year 
from the date of delivery, or, in the case of certain major com- 
ponents listed in the manual, for the_ specified period. 
We will repair or replace products which prove to be defective 
during the warranty period provided they are returned to Hewlett- 
Packard. No other warranty is expressed or implied. We are not 
liable for consequential damages. 


Service contracts or customer assistance agreements are available 
for Hewlett-Packard products that require maintenance and repair 
on-site. 


For any assistance, contact your nearest Hewlett-Packard Sales and 
Service Office. 
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UNIVERSAL COUNTER 
9302A 


SERIAL PREFIX 1444A 
This Section applies directly to HP Model 5302A, 
Universal Counters having serial prefix number 
1444A, and must be inserted into the 5300A Mea- 


suring System Manual. 


NEWER INSTRUMENTS 
This Section with enclosed “Manual Changes Sheets’ 
applies directly to HP Model 5302A Universal Coun- 
ters having prefix numbers above 1444A. 


OLDER INSTRUMENTS 


Changes required to back-date this Section for older 
instruments are in Section IX B, Subsection VII. 
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Figure 9B-1-1. Model 5302A Universal Counter 
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SECTION IX B 


5302A UNIVERSAL COUNTER 
SUBSECTION I 
GENERAL INFORMATION 


9B-1-1. INTRODUCTION 
9B-1-2. Description 


9B-1-3. The Hewlett-Packard Model 5302A Universal 
Counter, when plugged onto an HP Model 5300A Mea- 
suring System, is capable of: Measuring frequencies 
up to 50 MHz, Time Interval measurements from 500 nsecs 
to 1000 seconds, Period and Period Average over a range 
of 10 Hz to 1 MHz, Ratio of two Frequencies and 
Totalizing. The electrical and mechanical specifications 
are listed in Table 9B-1-1. 


9B-1-4. Purpose and Use of Section IX B 


9B-1-5. Section IX B contains the documentation 
necessary to operate, maintain, and repair the HP 
Model 5302A Universal Counter plug-on. Also included 
are parts lists, component locators, and schematics. 
This information is intended to be inserted into the 5300A 
Measuring System manual as part of Section IX of that 
manual. 


9B-1-6. INSTRUMENT IDENTIFICATION 


9B-1-7. Hewlett-Packard uses a two-section, nine-digit 
serial number (0000A00000) mounted on the rear panel to 
identify the instrument. The first four digits are the serial 
prefix and the last five digits refer to the specific instru- 
ment. If the serial prefix on your instrument differs from 
that listed on the title page of this section, there are 
differences between the manual and your instrument. 
Lower serial prefixes are documented in Section IX B, 
Subsection VII and higher serial prefixes are covered by a 
manual change sheet included with the manual. 


9B-1-8. Manual Changes and Options 


9B-1-9. The title page lists the serial prefix number 
to which this information directly applies. If the serial 
prefix is different from the one listed, a change sheet 
is included describing the required changes. If this change 
sheet is missing, the information can be supplied by any 
Hewlett-Packard Sales and Service office listed in Section 
VI of the 5300A Measuring System manual. Options are 
listed in Section IX B, Subsection VII. 
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Table 9B-1-1. 5302A Universal Counter Specifications 


INPUT CHANNELS A AND B 


RANGE: Channel A: 10 Hz to 50 MHz. 
Channel B: 10 Hz to 10 MHz. 


SENSITIVITY (min): 25 mV rms sine wave 50 Hz to 
to 1 MHz. 
50 mV rms sine wave 10 Hz to 10 MHz. 
100 mV rms Sine wave at 50 MHz. 
150 mV p-p pulse at 50 nsec minimum pulse 
width. 
Sensitivity can be varied up to 2.5 V rms by 
adjusting the SENSITIVITY control. 


IMPEDANCE: 1 M®& shunted by less than 30 pF. 

OVERLOAD PROTECTION: 500 V (dc + peakac) 
250 V rms, dc to 400 Hz. 

10 V rms above 10 MHz. 

TRIGGER LEVEL: Selectable positive, negative, 
or zero V for optimum triggering from sinus- 
oidal inputs or pulses. 

SLOPE: Automatically switched to trigger on lead- 
ing edge of pulse. Positive slope for sinusoidal 


inputs. 


GATE OUT: Rear panel BNC. TTL low 
level while gate is open. 


FREQUENCY 
RANGE: Channel A: 10 Hz to 50 MHz. Prescaled 
by 10. 
Channel B: 10 Hz to 10 MHz. 

GATES TIMES: Manually selected 0.1, 1 or 10 
seconds. AUTO position automatically selects 
gate time to fill display for maximum resolu- 
tion within 1-second measurement time. 


ACCURACY: +1 count + time base accuracy. 


DISPLAY: Hz, kHz, and MHz with positioned deci- 
mal point. 


TIME INTERVAL 
RANGE: 500 nsec to 1000 seconds. 
INPUT: Channels A and B. 
RESOLUTION: 100 nsec to 1 msec in decade steps. 


ACCURACY: +1 count + time base accuracy + trig- 
ger error. * 


DISPLAY: us, ms, or S (seconds) with positioned 
decimal point. 
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PERIOD 
RANGE: 10 Hz to 1 MHz. 
INPUT: Channel B. 
RESOLUTION: 100 nsec to 1 msec in decade steps. 


ACCURACY: +1 count + time base accuracy + trig- 
ger error. ** 


DISPLAY: us, ms, or S (seconds) with positioned 
decimal point. 


PERIOD AVERAGE 
RANGE: 10 Hz to 1 MHz. 
INPUT: Channel B. 


PERIODS AVERAGE: 1 to 10° automatically selec- 
ted for maximum resolution. 


RATIO 
DISPLAY: F./ F, times multiplier (N). 


N = 10 to 107, selectable in decade steps. 


RANGE: Channel A: 10 Hz to 1.0 MHz. 
Channel B: 10 Hz to 10 MHz. 


ACCURACY: +1 count of F, + trigger error of 


B 
> 2 
F A 
OPEN/CLOSE 
(Totalizing) 
RANGE: 10 MHz maximum. 
INPUT: Channel B. 


FUNCTION: Input signal totalized while gate is 
open. Opening and closing of gate initiated by 
front panel pushbutton switch. 


GENERAL 


CHECK: Counts internal 10 MHz reference 
frequency. 


OPERATING TEMPERATURE: 0° to 50°C. 


POWER REQUIREMENTS: Including 5300A main- 
frame, nominally 10 watts. 


WEIGHT: Net, 2lbs. (0.9kg). Shipping, 3 to 14 
lbs. (1.5 kg). 


*For any waveshape, trigger error is less than 
0.0025 


. Signal Slope (V/us) ps 


**Trigger error is less than + 0.3% of one period 
periods average for signals with 40 dB or 
better signal-to-noise ratio and minimum 
amplitude. Decreases with increased signal 
amplitude and slope. 
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SECTION IX B 


5302A UNIVERSAL COUNTER 
SUBSECTION II 
INSTALLATION 


9B-2-1. UNPACKING AND INSPECTION 


9B-2-2. If the shipping carton is damaged ask that the 
carrier’s agent be present when the instrument is unpacked. 
Inspect the instruments for damage such as scratches, 
dents, broken knobs, etc. If the instrument is damaged 
or fails to meet performance tests when used with the 
5300A Measuring System notify the carrier and the nearest 
Hewlett-Packard Sales and Service office immediately. 
Performance check procedures are located in Section IX, 
B-5, and Sales and Service offices are listed in Section VI 
of the 5300A portion of the manual. Retain the shipping 
carton and the padding material for the carrier’s inspection. 
The Sales and Service office will arrange for the repair 
or replacement of the instrument without waiting for the 
claim against the carrier to be settled. 


9B-2-3. STORAGE AND SHIPMENT 


9B-2-4. PACKAGING. To protect valuable electronic equip- 
ment during storage or shipment, always use the best 
packaging methods available. Your Hewlett-Packard Sales 
and Service office can provide packaging material such as 
that used for original factory packaging. Contract pack- 
aging companies in many cities can provide dependable 
custom packaging on short notice. Here is one recom- 
mended packaging method: 


a. The original container is a corrugated cardboard box 
with 200 lbs. burst test (HP No. 9211-1620). The instru- 
ment is secured and protected, while in the box by a top 
and bottom molded frame of polystyrene foam (HP No. 
9220-1545). Also included with the instrument is a plastic 
dust-protection cover HP Part No. 05300-80004. 


9B-2-5. INSTALLATION AND REMOVAL OF 
PLUG-ON 


9B-2-6. The 5302A Universal Counter must be used with 
a mating 5300A Measuring System before any measure- 
ments can be made. To mate the 5302A Universal Counter 
with the 5300A Measuring System, see Figure 2-1 and 
Paragraph 2-11 of the 5300A portion of the manual. 


9B-2-7. ENVIRONMENT. Conditions during storage and 
shipment should be normally limited as follows: 


a. Maximum altitude: 25,000 feet. 
b. Minimum temperature: -40°F (-40°C). 


c. Maximum temperature: +167°F (+75°C). 


9B-2-8. PORTABLE OPERATION 


9B-2-9. The use of the HP Model 5310A Battery Pack 
enables the 5300A Measuring System and 5302A Universal 
Counter to be used in areas removed from ac power sources. 
The 5310A Battery Pack typically provides five hours of 
portable operating time before recharging. Tables 1-2 and 
1-4 of 53800A portion of the manual lists the HP 5310A 
Battery Pack as an available accessory. Documentation on 
the 5310A is also included in Sections IV through VIII 
of the 5300A portion of the manual. To prepare the 
5300A/5302A for portable operation, refer to Paragraph 
2-15 and Figure 2-2 steps a to c of 5300A portion of manual. 


9B-2-1 


yore v vier r iss pa! ce eae pe 


ae rn aaa ; , epi “ay - rae: at saree 


$457 ’ ah ‘ 
p teehee wae at vy Bits teil rf 7) 
7 , iz Ly He vi ae mt Le 
. ~i4 a 4 Pre | * ral 
a ay hel a P . einany 
_ sl SC, eee : 
~4, 
i ' i a © | Di, Fl ae 
' { ta : * : 
iy ibe | i ‘Cie Oe Le LQ aeMaern ate areal 


s on : ) cassia at <i nggh ten My cron vind 
‘ | ' ¥, oa1: Se 1, ela >. Petr pas tfogyt atl soe peri & 
' iwi st ‘fel oreie gooey tek ieee’ ge a sh Py 


c py Ved OF adD sn ne>, r A =! 

; Pata pals :: a ‘ , i Ar vq wy : ae acne mi beens fi 
Se ee ae ae * fee Sr Dee dated odie ‘Aire: “at oak 
s ; f we ity aint ay a. heen » 

nf yi 5 ba ee ap 2s! 
a Tae ee 4 “a tl oe- Sate per y: 
{ relay 3 ibs Sy Qu RRSREY ‘\usPee ae ‘Ay Gompeny . 

Sane wes : = to fats nrtag é 


r (in Sar Ot Cael, Gee ae 


Th gu Ne Ted a0, Si ee 

till " ma " > 
° ap Pidgin Wid 

At ete 


cae | aectytie Tie =z 


2 rt 
or aw qetaiet cae 
| } | Le | lit Nate Veen i ae 
: y ’ ; i ; ae ee sho Khaini hey 
: ; yal re aT x) » np 
= , the - J ea > 4 iy “S ih 


aoe Se nan wey Valin mae 


nt Oa i Paes ae 


\ ’ uy ; ‘ bd a‘ oRree La) " 
ti, hete aes ol tl | treti ; Te ea oll iy 
f - 
j s ¥ 
by Mb “wy ve 
= p ee x 4? : : 
a | | “i We "VOR DOE AEE 
7 _ (ne A ite. rite pent o: a! he 
: ; ne Sa, ae : ebaf-at jenn F 
=, BO eding eee plier FRA), cae 
es # See 
i LQ ‘ 
ius Pe 
; parse “foot 
a * | i f 7 brute te 
. 7 A Bai. ¢ = 
ib) Papi Te 
~ é Ae ’ ph =o 
Le 5 vs 
# . va OTs 


: ase 


dos a oft 


f area: , ue 
= Fae pen 


> Te 


Model 53802A 
Operation 


SECTION IX B 


5302A UNIVERSAL COUNTER 
SUBSECTION III 
OPERATION 


9B-3-1. OPERATING INFORMATION 


9B-3-2. The 5302A Universal Counter Plug-on may be 
used to measure frequencies up to 50 MHz, Period and 
Period Average to 1 MHz, Time Interval from 500 nsec 
to 1000 seconds or Ratio measurements from 10 Hz to 
10 MHz. The instrument may also be used to Totalize 
input signals. 


9B-3-3. The instrument front panel contains several 
controls and connectors used to make measurements with 
Channel A or Channel B or are used to control both 
channels. Some of these controls are used in signal 
conditioning to enable the user to take advantage of the 
instrument’s built-in precision. 


9B-3-4. There are three basic signal conditioning 
controls used in both Channel A and/or Channel B. 
There are: 


a. Sensitivity controls for Channel A and B. 
b. Waveform controls for Channel A and B. 
c. TIME BASE control for Channel A and B. 


9B-3-5. SENSITIVITY CONTROLS (Both Channels). A 
typical signal may contain large harmonics or noise, which 
can introduce inaccuracies in the reading. These sources 
of error may be minimized by correct use of the various 
signal conditioning controls. 


9B-3-6. The input amplifiers and trigger circuits of 
both channels include a “dead band” or hysteresis. In 
order to trigger the counter, the input signal must pass 
completely through this “dead band”. Any noise or 
unwanted signal, cannot cause a false trigger unless the 
amplitude of the noise is greater than the “dead band”. 
The SENSITIVITY control adjusts the width of the dead 
band so that it is small enough to trigger on the signal 
but large enough to reject noise and harmonics (as shown 
in Figure 9B-3-1). 


9B-3-7. To set the SENSITIVITY control for the best 
reading, set the control full ccw and increase the 
SENSITIVITY (cw) until stable triggering occurs. Increase 
the SENSITIVITY a fraction more to allow for amplitude 
variations in the signals. If the signal contains large 
amplitude modulation, the sensitivity must be adjusted to 
trigger on all cycles of the carrier frequency. In this case, 
it may be preferable to begin with the highest sensitivity 
setting (full cw) then decrease the sensitivity (ccw) to reject 
any noise until the display is stable. The sensitivity 
setting is more easily adjusted with a fast gate time such 
as .l-second. Gate time may be increased for finer 
resolution. 


9B-3-8. WAVEFORM CONTROLS (Both Channels). This 
switch is normally used in the “ “U ” position and for 
most signals including sine wave, square wave, sawtooth 


wave, and pulses which have an approximate 50% duty- 
cycle. The hysteresis dead band in this position is centered 
on the average value of the signal. Since the amplifier 
is ac coupled, a dc offset in the signal does not effect 
triggering. 


9B-3-9. The two pulse positions on the waveforms switch 
should be used only with positive or negative pulses where 
the pulse width is short compared to the spacing between 
pulses. In this case, the average value of the signal is 
close to the baseline of the pulse which is not the 
optimum point to trigger the counter. In the positive 
pulse position, the dead band is offset to respond only 
to the positive segment of the pulse above the average 
value. In the negative pulse position, the dead band is 
offset to respond to the negative part of the signal. In 
either case, the effect of the SENSITIVITY control is to 
move the center of the dead band, as well as its width, 
so that the trigger circuits still respond only to the positive 
part or the negative part of the signal as shown in 
Figure 9B-3-1. 


9B-3-10. TIME BASE CONTROL. The TIME BASE 
control switch provides four gate time positions (black) 
and seven multiplier settings (N white) for Ratio mode. 
It also provides decade-step resolution settings from 
.1 psec to 1 ms (blue) for Period or Time Interval mea- 
surements. These various positions are selectable for 
Channel A and/or B through the FUNCTION switch. 
These are: 


a. AUTO. This is the most useful setting for meas- 
uring an unknown frequency. It will automatically select 
a gate time of: 


1-second for frequencies up to 900 kHz when using 
Channel B and up to 9 MHz when using Channel A. 


0.1-second for frequencies between 900 kHz and 
9 MHz when using Channel B and 9 MHz to 50 MHz 
when using Channel A. 


The display will never overflow in the AUTO position. 
The recycle time is held constant at 1-second plus the 
sample rate time for all frequencies. 


b. 0.1 SEC. This position provides the fastest recycle 
time with a constant 10 Hz resolution when using Channel 
B and 100 Hz resolution when using Channel A. It is 
most useful for monitoring fast changes in the input 
frequency and for setting the signal conditioning controls. 


c. 1 SEC. Provides constant 1 Hz resolution when using 
Channel B and 10 Hz resolution when using Channel A. 
Since the recycle time is the same as in AUTO this position 
offers an advantage only for measuring signals above 
900 kHz with a 1 Hz resolution. Display will overflow 
above 1 MHz. 


d. 10 SEC. Provides 0.1 Hz resolution in Channel B 
and 1 Hz resolution in Channel A. This setting is not 
available in AUTO and must be selected manually if the 
extra precision is required. 
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Figure 9B-3-1. Signal Conditioning by Waveform Switch and Sensitivity Control 
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NO TRIGGER 
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POOR NOISE REJECTION 


NO TRIGGERING 
OPTIMUM TRIGGERING 


HYSTERESIS VOLTAGE (MINIMUM SIGNAL OR NOISE REJECTION VOLTAGE) VARIES PROPORTIONAL TO TRIGGER VOLTAGE 


e. N (white). Provides decade-step multiplier settings 
when FUNCTION switch is set to RATIO. 


f. PERIOD/T.I. (blue). Decade step resolution settings 
may be selected when using Period B or T.I. A to B modes. 


9B-3-11. MODES OF OPERATION 
9B-3-12. The 5302A offers seven modes of operation 
and a Self-Check position. Some of the modes are avail- 
able on both channels while other modes are available 
only on one channel (either A or B). Im all cases, the 
modes are selected by the FUNCTION switch. The modes 
are: 

a. Frequency (Channel A or B). 

b. Period (Channel B only). 

c. Time Interval (Channel A to B). 

d. Period Average (Channel B only). 
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e. Ratio, B X N (Channel A and B) 


f. Totalize, OPEN/CLOSE B (Channel B only). 
g. Check Mode. 


9B-3-13. Frequency Mode, Channel A 


9B-3-14. | Frequency measurements using Channel A 
enables the user to make frequency measurements from 
10 Hz to 50 MHz. When using Channel A the input signal 
is prescaled by 10. 


9B-3-15. Frequency Mode, Channel B 


9B-3-16. Frequency measurements using Channel B 
enables the user to make frequency measurements from 
10 Hz to 10 MHz. Since no prescaling occurs, higher 
resolution measurements can be made using Channel B. 


9B-3-17. Period Mode, Channel B 


9B-3-18. The period mode allows single period measure- 
ments to be made with frequencies of 10 Hz to 1 MHz 
into Channel B. In Period B measurements the Time 
Base gate time is selectable from .5 sec to 1 msec. The 
accuracy is + 1 count + time base accuracy + trigger error. 


9B-3-19. Time Interval Mode, Channel A to B 


9B-3-20. The time interval mode allows time measure- 
ments, between points on one or two waveforms, to be 
made. The range of measurements is .1 usec to 1000 
seconds with .1 usec to 1 msec resolution in decade steps. 
Channel A input signal opens the main gate and Channel 
B closes it. An output is available at the rear of the 
unit during the time the main gate is open. Accuracy 
is + 1 count + time base accuracy + trigger error. The 
trigger error for any waveshape is less than 


* 0.005 heey 
Signal Slope (V/ us) ps 


9B-3-21. Period Average Mode, Channel B 


9B-3-22. The period average mode allows multiple period 
averages to be made with frequencies of 10 Hz to 1 MHz 
into Channel B. Periods averaged is automatically selected 
from 1 to 103 for maximum resolution. For frequencies 
less than 110 Hz, one period is measured; for frequencies 
from 110 Hz to 1100 Hz, ten periods are averaged; for 
frequencies from 1100 Hz to 11 kHz, 100 periods are 
averaged; for frequencies above 11 kHz, 1000 periods are 
averaged. 
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9B-3-23. Ratio Mode, Channel B/A 


9B-3-24. The ratio of the Channel B input signals (from 
10 Hz to 10 MHz) to the Channel A input signals (from 
10 Hz to 1 MHz) times multiplier N, can be measured. 
Multiplier is selectable from 10 to 107%. Accuracy is 
+ 1 count of Frequency B, + trigger error of Frequency A. 


9B-3-25. Totalizing Mode, Channel B 


9B-3-26. Input Signals up to 10 MHz, applied to Channel B 
can be totalized. Totalizing is initiated by pressing the 
OPEN/CLOSE B switch and terminated by pressing the 
OPEN/CLOSE B switch a second time. 


9B-3-27. CHECK Mode 


9B-3-28. The Check mode provides a position where the 
instrument 10 MHz oscillator and counting logic is verified. 
The 5300A displays 10.0000 MHz + 1 count when circuits 
are functioning properly. 


9B-3-29. CONTROLS AND CONNECTORS 
9B-3-30. Figures 9B-3-2 and 9B-3-3 list the various front 


panel controls and connectors and the rear panel 
connector. 


9B-3-31. OPERATING PROCEDURES 


9B-3-32. The operating procedures for making measure- 
ments in the various modes are listed in Figures 9B-3-4 
through 9B-3-10. 


TO AVOID POSSIBILITY OF BODILY INJURY AND/OR EQUIP- 
MENT DAMAGE WHILE PERFORMING THE FOLLOWING 
PROCEDURE, BE SURE TO OBSERVE POLARITY REQUIRE- 
MENTS WHEN CONNECTING TEST LEADS. (HEWLETT- 
PACKARD RECOMMENDS USING AN ISOLATION TRANS- 
FORMER WHEN MEASURING AC LINE FREQUENCIES.) 
ADDITIONALLY, DO NOT EXCEED THE INPUT VOLTAGE 
LIMITATIONS AS SPECIFIED IN TABLE 9B-1-1. 


Manual Change Page 
Revision No. 2 
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Figure 9B-3-2. Front Panel Controls and Connectors 


CHANNEL A 
Grouped on left side of panel 


9B-3-4 


“A 50 MHz” connector. Input signals from 
10 Hz to 50 MHz can be measured using this 
connector. Input signal is prescaled by 10. 


Waveform Switch. Set to correspond to one of 
three types of input signals. (See Paragraph 9B- 
3-8 for correct adjustment.) 


en ies Input signals to be measured is 
positive-going pulse of low duty-cycle. 


b. ©: Input signal to be measured is sinu- 
soidal or is another type of signal with about a 
50% duty-cycle. 


told bead fie Input signal to be measured is 
negative-going pulse of low duty-cycle. 


SENSITIVITY.  Potentiometer adjusts counter 
channel A sensitivity; maximum sensitivity is 
at full cw. 


SENSITIVITY 


PERIOD B 


T.I.ATOB i/o 
oe 


B /O MH2 


re PER AVG 6 ™ It 


CHANNEL B 
Grouped on right side of panel 


4. 


. SENSITIVITY. 


“B 10 MHz’ connector. Input signals from 10 Hz 
to 10 MHz can be measured using this connector. 


Waveform switch. Set to correspond to one of 
three types of input signals. (See Paragraph 
9B-3-8 for correct adjustment.) 


a te Input signals to be measured is 
positive-going pulse of low duty-cycle. 


b. “yy: Input signal to be measured is sinu- 
soidal or is another type of signal with about a 
50% duty-cycle. 


~ {ote Input signal to be measured is 
negative-going pulse of low duty-cycle. 


Potentiometer adjusts counter 
Channel B sensitivity; maximum sensitivity is at 
full ew. 
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Figure 9B-3-2. Front Panel Controls and Connectors (Continued) 


7. FUNCTION. Eight position switch used to select 


the desired mode of operation. The positions are: 


a. FREQ A. Enables frequency measurements 
of 10 Hz to 50 MHz to be made using Channel A 
connector and signal conditioning controls. 


b. FREQ B. Enables frequency measurements 
of 10 Hz to 10 MHz to be made using Channel B 
connector and signal conditioning controls. 


c. PERIOD B. Enables single period measure- 
ments to be made from Channel B with fre- 
quencies of 10 Hz to 1 MHz. 


d. T.I. A to B. Enables time interval measure- 
ments to be made between signals into Channel A 
and signals into Channel B. Channel A starts 
measurements, Channel B stops it. 


e. PER AVG B. Enables multiple period averages 
to be made from Channel B with frequencies of 
10 Hz to 1 MHz. Periods averaged is a auto- 
matically selected from 1 to 103. 


f. RATIO a X N. Enables the ratio of Channel B 
signals to Channel A signals to be taken. Channel 
A input is 10 Hz to 1 MHz and Channel B input is 
10 Hz to 10 MHz. Multiplier (N) is selectable 
from 10 to 107. 


g. OPEN/CLOSE B. Enables input signals to 
Channel B (10 Hz to 10 MHz) to be totalized. 
Totalizing is initiated by pressing the OPEN/ 
CLOSE B switch and terminated by pressing this 
switch a second time. Restarted by pressing the 
switch a third time. 


h. CHECK. Self-Check position verifies that the 
5300A 10 MHz crystal oscillator and the counting 
logic is functioning correctly. 


8. TIME BASE. This 10-position switch performs 


three functions: 


a. Gate time controls for frequency measure- 
ments. 


b. Period/Time Interval resolution control. 


c. Ratio Multiplier control for ratio measure- 
ments. 


FREQ. (black) Gate time positions are: 


a. AUTO. Automatically selects the measurement 
gate time needed to fill the display for maximum 
resolution for the signal being measured with a 
maximum time of 1 second. 


b. 10S, 1S, .1S. Counter gate time is 10 seconds, 
1-second, or .l-second corresponding to the switch 
position. 


PERIOD/T.I. (blue) positions are: 


.1 us, 1 us, 1ms,1ms. In Period measurements 
and Time Interval measurements, the resolution of 
the measurement is adjustable from .1 psec to 
1 msec in decade steps. 


“N” Multiplier (white) positions are: 


10, 102, 10%, 104, 105, 10°, 107. In Ratio mode the 
multiplier is selectable, in decade steps, from 10 
to 107. 


. OPEN/CLOSE B Pushbutton switch, effective in 


indicated position of FUNCTION switch. Total- 
izing of Channel B input signals started by 
pressing this switch and terminated by pressing 
it a second time. Restarted by pressing the switch 
a third time. 
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9B-3-6 


Figure 9B-3-3. Rear Panel Connector 


GATE OUT: <A TTL-LOW level is available while 
the instrument gate is open. 


Caution 


DO NOT CONNECT EXTERNAL VOLTAGES TO GATE- 
OUT CONNECTOR. 
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Figure 9B-3-4. Making Self-Check Measurements 


\(REAR) 


FUNCTION 


Connect ac power to 5300A ac receptacle. 


Turn ac power “on” with 5300A SAMPLE RATE 
control. Adjust SAMPLE RATE for desired display 


time. 


Set 5302A FUNCTION SWITCH TO CHECK; TIME 
BASE switch may be set to any position. Dis- 
play should be 10.0000 MHz + 1 count. 
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Figure 9B-3-5. Making Frequency Measurements Using Channel A or B 


SENSITIVITY TIME BASE FUNCTION 


FREQ 

AUTO 
ios 
Is 
AS 
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Connect ac power to 5300A ac LINE receptacle. 


Turn ac power “on” with 5300A SAMPLE RATE 
control and adjust sample rate for desired 
display time. 


For frequencies 10 Hz to 50 MHz use Channel 
A as follows: z 


a. Set FUNCTION to “A”. 


b. Set “A” Waveform switch to “  » 
and TIME BASE to an appropriate gate time 
(see paragraph 9B-3-8 for Waveform controls 
operating information). For low duty cycle pulse 
measurements where pulse widths are short 
compared to pulse spacing, set Waveform “A” 


switch to “ _["|_” or to “ “]|_[ ” depending 


on input pulse polarity. 


c. Set “A” SENSITIVITY to full cew (see 
SENSITIVITY CONTROLS operating informa- 
tion, paragraph 9B-3-5). 


d. Connect input signal to be measured to 
“A 50 MHz” connector. 


e. Slowly adjust SENSITIVITY cw for a 
stable display. 


f. Set TIME BASE to desired gate time. 


g. Instrument display is the input signal 
frequency. 


For frequencies 10 Hz to 10 MHz use Channel B 
as follows: 


a. Set FUNCTION to “B”. 


b. Set “B” Waveform switch to ““U ” 
and TIME BASE to an appropriate gate time 
(see paragraph 9B-3-8 for Waveform Controls 
operating information). For low duty cycle 
pulse measurements where pulse widths are 
short compared to pulse spacing, set Waveform 
“BY switch to “fel “orton eee 


depending on input pulse polarity. 


c. Set “B” SENSITIVITY to full ccw (see 
SENSITIVITY CONTROLS operating informa- 
tion, paragraph 9B-3-5). 


d. Connect input signal to be measured to 
“B 10 MHz” connector. 


e. Slowing adjust “B SENSITIVITY control 
cw for a stable display. 


f. Set TIME BASE to desired gate time. 


g. Instrument display is the input signal 
frequency. 
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Figure 9B-3-6. Making Period Measurements 
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FUNCTION SENSITIVITY 


PERIOD/T.I. 
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ims 
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Connect ac power to 5300A ac LINE receptacle. 


Turn ac power “on” with 5300A SAMPLE RATE 
control. Adjust SAMPLE RATE for desired dis- 
play time. 


Set 58302A FUNCTION switch to PERIOD B. 
Set “B” Waveform switch to correspond to type 


of signal being measured (see Paragraph 9B-3-8 
for Waveform Controls operating information). 


Adjust “B” SENSITIVITY to full ccw (see Para- 
graph 9B-3-5 for SENSITIVITY CONTROLS 
operating information). 


Set TIME BASE to desired PERIOD resolution 
(.1 us to 1 ms). 


Connect input signal (10 Hz to 1 MHz) to “B 
10 MHz” connector. 


Adjust “B” SENSITIVITY control slowly cw for 
a stable display. 


9B-3-9 
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Figure 9B-3-7. Making Time Interval Measurements 


SENSITIVITY 
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Aps 
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Connect ac power to 5300A ac LINE receptacle. 


Turn ac power “on” with 5300A SAMPLE 
RATE control and adjust sample rate for de- 
sired display time. 


Set 5302A FUNCTION switch to T.I. A to B. 


Adjust “A” SENSITIVITY control to full ccw 
and “B” SENSITIVITY controls to full cw (see 
paragraph 9B-3-5 for SENSITIVITY CON- 
TROLS operating information). 


Set TIME BASE to desired T-.I. resolution to 
be counted (.1 ys to 1 ms). 


If the Start and Stop signals are from separate 
sources connect the Start signal to “A 50 MHz” 


SENSITIVITY 


connector and the Stop signal to “B 10 MHz” 
connector. If the Start and Stop signals are 
from a common source, use a BNC “Tee” con- 
nector to interconnect the signal source, “A 
50 MHz” channel and “B 10 MHz” channel. 


Set the “A” Waveform switch to correspond to 
the type of signal connected to A 50 MHz 
connector. Set the “B” Waveform switch to 
correspond to the type of signal connected to 
B 10 MHz connector. 


Slowly adjust the “A” SENSITIVITY cw until 
a display is observed, then adjust “B” SENSI- 
TIVITY slowly ccw until the display is stable. 


The Time interval is displayed in psec, msec, 
or seconds depending on T-.I. setting selected. 
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Figure 9B-3-8. Making Period Average Measurements 


Connect ac power to 5300A ac LINE receptacle. 


Turn ac power “on” with 5300A SAMPLE RATE 
control. Adjust SAMPLE RATE for desired 
display time. 


Set 5302A FUNCTION to PER AVG B. 


Adjust “B” SENSITIVITY to full ccw (see Para- 
graph 9B-3-5 for SENSITIVITY CONTROLS 
operating information). 


I(REAR) 


SENSITIVITY 


My 


TIME BASE adjustment is not required; instru- 
ment gate-time is automatic. Periods averaged 
are 1 to 10°. 


Connect input signal (10 Hz to 1 MHz) to “B 
10 MHz” connector. 


Set “B” Waveform switch to correspond to type 
of signal being measured (see Paragraph 9B-3-8 
for Waveform Controls operating information). 


Adjust “B” SENSITIVITY control slowly cw for 
a stable display. 


9B-3-11 
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Figure 9B-3-9. Making Ratio Measurements 


SENSITIVITY 


a 


Connect ac power to 5300A LINE receptacle. 


Turn ac power “on” with 5300A SAMPLE RATE 
control and adjust sample rate for desired dis- 
play time. 


Set 5302A FUNCTION switch to RATIO © XN. 


Set “A” and “B” SENSITIVITY controls full cw 
(see Paragraph 9B-3-5 for SENSITIVITY 
CONTROLS operating information). 


9B-3-12 


SENSITIVITY 


> s10 B XN 


A 


Set TIME BASE N (white) to desired setting 
(10 white to 107 white). 


Connect lower frequency signal to “A 50 MHz” 
connector (10 Hz to 1 MHz); connect higher 
frequency signal to “B 10 MHz” connector (10 
Hz to 10 MHz). 


Set “A” and “B” Waveform switches to cor- 
respond to type of signals connected to “A” 
and “B” input connectors. 


Divide display by N multiplier setting (white 
numbers) to obtain ratio. 
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Figure 9B-3-10. Making Totalizing Measurements 


Connect ac power to 5300A ac LINE receptacle. 


Turn ac power “on” with 5300A SAMPLE RATE 
control. Adjust SAMPLE RATE for desired 
display time. 


Set 5302A FUNCTION to OPEN/CLOSE B. 


Adjust “B” SENSITIVITY to full ccew (see para- 
graph 9B-3-5 for SENSITIVITY CONTROLS 
operating information). 


TIME BASE adjustment is not required; instru- 
ment gate is controlled by operator when 
OPEN/CLOSE B pushbutton is pressed. 


Connect input signal (10 MHz maximum) to 
“B 10 MHz” connector. 


(REAR) 


SENSITIVITY 


ome FT 
bed é 
Uu 
OPEN/QLOSE B 
7 4 


5) 


Set “B” Waveform switch to correspond to type 
of signal being totalized (see paragraph 9B-3-8 
for Waveform Controls operating information). 


Press RESET; press OPEN/CLOSE B switch; 
C lamp should come on. 


Slowly adjust “B” SENSITIVITY cw until coun- 
ting occurs on display. Display will accumulate 
at a rate dependent on input signal frequency. 


When display has accumulated the desired num- 
ber of counts, press OPEN/CLOSE B to stop 
totalizing. 


If the operator wants to totalize from the 
number accumulated in the display, press the 
OPEN/CLOSE B switch. If a new totalizing 
measurement is made, press RESET before 
pressing OPEN/CLOSE B switch. 


9B-3-13 
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Figure 9B-3-11. Using GATE OUT Connector 


The 5302A rear-panel GATE OUT connector provides 
a TTL low level signal during the time the instrument 
gate is open. This signal can be used, when making 
Period, Time Interval and Period Average measure- 
ments, to control an oscilloscope so that only the 
measured portion of the signal is displayed by the 
oscilloscope. 


To use this feature in Period (Figure 9B-3-6) 
or Period Average (Figure 9B-3-8) modes pro- 
ceed as follows: 


a. Connect the signal to be measured to 
oscilloscope Channel A or B. Connect the 
5302A GATE OUT connector, using a BNC Tee, 
to the oscilloscope rear-panel Z AXIS input 
and the oscilloscope front-panel EXT INPUT. 


b. Set HP 180A oscilloscope controls as follows: 


TRIGGER to EXT. 
SLOPE to +. 
Display to A + B. 


Coupling to ACF. 
SWEEP MODE to NORM. 
TIME/CM for one complete cycle of signal. 


c. Set remaining oscilloscope controls for 
a useable display. 


d. To more easily view the measured portion 
of the input signal, reduce the oscilloscope 
INTENSITY. 


9B-3-14 


e. In PER AVG Mode, the periods averaged 
are automatically selected. The change-over 
point may be monitored by varying the input 
frequency and observing the number of cycles 
displayed on the oscilloscope. 


To use this feature in Time Interval Mode 
(Figure 9B-3-7) proceed as follows: 


a. Connect equipment as shown in Table 
9B-5-1, No. 6, Figure C, Time Interval 
Measurements. 


b. In addition to connections made in step a, 
connect 5302A GATE OUT connector, using a 
BNC Tee, to oscilloscope rear-panel Z AXIS 
input and to oscilloscope front-panel EXT 
INPUT. 

c. Set HP 180A oscilloscope controls as follows: 

TRIGGER to EXT. 
SLOPE to —. 

Coupling to ACF. 

SWEEP MODE to NORM. 


TIME/CM for one complete Time Interval 
of signal. 


d. Set remaining oscilloscope controls for a 
useable display. 


e. To more easily view the measured time 
interval portion of the input signals, reduce the 
oscilloscope INTENSITY. 


> 
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SECTION IX B 


5302A UNIVERSAL COUNTER 
SUBSECTION IV 
THEORY OF OPERATION 


9B-4-1. INTRODUCTION 


9B-4-2. This subsection describes the theory of operation 
for the 5302A 50 MHz Universal Counter. Basic operation 
of gates and certain amplifiers is located in Section IV 
of the 5300A portion of the manual. 


9B-4-3. To simplify measurement making when using 
channel A and/or channel B, refer to operating informa- 
tion starting with paragraph 9B-3-1 for optimum adjust- 
ment of the various controls. 


9B-4-4,. 5302A CIRCUIT THEORY (Figure 9B-8-1) 


9B-4-5. INPUT AMPLIFIERS. The input signals at J1 or 
J2 are coupled to input buffers Q1, Q2 through C1 or 
C2. Signals greater than +7 volts are clipped by the diodes 
CR4, CR6, CR9, CR10. Gate bias for Q1 and Q2, is provided 
by breakdown diode CR7 and resistors R9 and Rll. Q1 
and Q2 provide impedance-conversion from the 1 megohm 
INPUT to the 1 kn SENSITIVITY controls Rl and Rz2. 
Rl and R2 adjust the signal amplitude applied to the 
differential amplifiers U8A and U13A. The signal is 
limited to 1.4V p-p by CRI1, CR38, and CR2, CR5. The 
differential amplifiers are biased at the proper point by 
R12, R13, R15, and R16 from the differential amplifiers’ 
internal bias supply. 


9B-4-6. In channel A, the U13A differential output is 
fed to the differential Schmitt-Trigger U13C, which 
converts the signal to fast risetime square waves com- 
patible with digital logic, and rejects noise which may 
be present with the desired signal. Buffer stage U13B 
drives the prescaler and level converter. 


9B-4-7. In channel B the U8A amplifier output is fed to 
the Schmitt-Trigger, U8C. U8B is a unity-gain amplifier 
whose output supplies the Schmitt-Trigger bias voltage, 
and buffers it from the input bias source. 


9B-4-8. A dc offset voltage in the “pulse positions” of 
S1 or S2 is applied to the amplifiers and Schmitt-Triggers 
to make them handle low duty-cycle pulses. In channel A 
the offset is applied directly to the Schmitt-Trigger 
through R5 or R6. In channel B the offset is applied to 
the input amplifier through R3 or R4. 


9B-4-9. Channel A signals are available to the logic 
circuits either direct or prescaled by 10 through U18 
and U19. In the Frequency Mode, the signals at the 
output of buffer U13B go to the ECL decade-divider U18 
and U19. The prescaled output from the decade goes to 
U26A, which converts the ECL logic levels to TTL levels 
for use in the remainder of the 5302A. 


9B-4-10. In Time Interval and Ratio measurements an 
unprescaled output is desired and the channel A signal is 
taken from buffer amplifier U13B directly to a level- 
translator gate U26E. To ensure that the leading edge of 
the signal triggers the circuitry, the “CHAN A” signal 


goes to EXCLUSIVE OR gate U27C(9). The other input 
of this gate is controlled by the channel A waveform switch 
S1. In the | |. and “positions, this input is low, 
while in the ~|_J position, it is pulled high through 
R52. Thus, in [|_ pulse and “\, the gate (U27C) 
acts as a non-inverting buffer while in [ it acts as 
an inverter. 


9B-4-11. The output of the channel B Schmitt-Trigger 
goes directly to the U26(3,4) level-translator gate and 
then to an EXCLUSIVE OR Inverter/Buffer described in 
paragraph 9B-4-10. 


9B-4-12. FREQUENCY MODE (Figures 9B-5-2 and 3) 


9B-4-13. In frequency A or frequency B modes, the signal 
from one of the input amplifiers CHA “OUT” and CHB 
“QUT” is applied to F1 A1P1(5) through U16 F1 switch. 
The F1 frequency is determined by counting F1 for an 
accurately known period of time. This counting time or 
gate-time can be .01 sec, .1 sec, 1 sec, or 10 sec, de- 
pending upon frequency and resolution desired. 


9B-4-14. Accurate measurement periods are derived from 
a 10 MHz crystal-controlled oscillator through a chain of 
8-decade dividers. The outputs of the dividers are multi- 
plexed onto a single line and gated to provide a series of 
9 pulses in 10 seconds. The first, or start pulse indicates 
“time zero” and the beginning of a measurement cycle 
(see Figure 9B-4-1). The other pulses are generated at 
precisely 1 j:sec, 10 psec, 100 psec, 1 ms, 10 ms, 100 ms, 
1 sec, and 10 sec after the start pulse. Because the 
pulses are logarithmically spaced in time, this line is 
termed “LOG” output. Another timing signal, TB OUT- 
PUT, (time base output), is available which gives a level 
change concurrent with one of the LOG pulses (see Fig- 
ure 9B-4-2). The specific time from the start pulse to 
this level change is programmed by a three-line code 
(TB SELECT A, B, C). 


Figure 9B-4-1. LOG Cycle 
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Figure 9B-4-2. TIME BASE/LOG Outputs 


i] 

| | 

| USEC 10 USEC 
i] 


| START 
TBOUT | 
! 


EXAMPLE; TIME BASE OUTPUT PROGRAMMED FOR ISEC 


9B-4-15.___ The _ eight-decade dividers and the logic to 
control LOG and TIME BASE OUTPUT are all contained 
in a single MOS-LSI Integrated Circuit in the 5300A 
mainframe. 


9B-4-16. The main gate which controls the flow of F1 
into the counting decades, is opened by the Start Pulse 
and is closed by one of the other eight Log Pulses. The 
closing can_be enabled by either of two lines going to a 
low state, “9” and MAX TIME. 


9B-4-17. MANUAL GATE SELECTION. Manually selec- 
ting 10s, 1s, or .1ls gate times, generates an appropriate 
code which programs the time base output so that immed- 
iately preceding the correct LOG pulse, the TIME BASE 
OUTPUT goes low (see Figure 9B-4-3). MAX TIME is 
immediately pulled low by the 5302A through Q3 and 
U12A and enables the closing of main gate. The next 
LOG pulse closes the Main Gate and terminates the 
measurement. 


Figure 9B-4-3. Manual Gate Selection 


START 


TBOUT LOW ENABLES | 
LOG PULSE A 


.1SEC TO CLOSE GATE 


OPEN 
EXAMPLE; .ISEC GATE TIME MANUALLY SELECTED 


9B-4-18. AUTO GATE Selection. In automatic mode 
(Timing shown in Figure 9B-4-4) the control line “9” is 
enabled (forced high state is removed), and the counting 
cycle starts as in manual gate selection. When the dis- 
play reaches 9% of capacity, 090000 counts, the “9” line 
goes low, enabling gate closing on the next LOG pulse. 


9B-4-2 


This AUTO feature means that the display will be from 
9% to 90% full; 9% if “9” goes low just before a LOG 
pulse and 90% if it occurs just after a LOG pulse. To 
prevent the gate time in AUTO from becoming excessively 
long with low input frequencies, a 1 second maximum 
is placed on it, by coding 1 second into the TB OUTPUT. 
Thus, on signals from 10 Hz to 900,000 Hz, the gate time 
is 1 sec; from 900,001 Hz to 9.0 MHz the gate time is 
.l sec, and above 9.0 MHz the gate time is .01 sec. 


Figure 9B-4-4. AUTO GATE Selection 


OPEN 


A: COUNTER FILLS TOY 9% IF "9" OCCURS PRIOR TO LOG 


OPEN 


B: COUNTER FILLS TO 90% IF "S$" OCCURS AFTER LOG 
COUNTER FILLS TO 9% IN ABOUT .ISEC. GATE CLOSES 
AT |1SEC——TOTAL COUNT 9% X10=90% 


9B-4-19. In automatic operation (AUTO), the gate time is 
not known until the end of the measurement; the proper 
decimal point or units annunciators must then be deter- 
mined. The length of the gate time is determined by 
counting the EXPONENT signal, which is the “LOG” sig- 
nal that occurs while the gate is open (i.e., LOG without 
the start pulse). The exponent is counted by the 4-bit 
ripple counter consisting of U22A and U22B. 


9B-4-20. The 5302A has four possible gate times; .01 sec- 
ond, .1 second, 1 second and 10 seconds. The .01, .1 and 
1 second times are available in AUTO or “manual”  posi- 
tions. The 10 second gate-time is available only in 
“manual” position (10 S). 


9B-4-21. The outputs of the exponent counter are stored 
in the exponent storage latches U21A,B during the meas- 
urement cycle. The outputs of these latches are then 
used in decoding. 


9B-4-22. All frequency-related decimal point and units 
information is derived from the four-state exponent coun- 
ter U22A and B (see Figure 9B-4-5). The channel A pre- 
scaling and the decoding used makes it necessary to reset 
the exponent counter to different initial states as shown 
in Table 9B-4-1. 


Figure 9B-4-5. Exponent Counter 


FREQUENCY B 


FREQUENCY A 


9B-4-23. PERIOD AND TIME INTERVAL MODES 
(Figures 9B-5-4 and 9B-5-5) 


9B-4-24. The logic circuits for period and time interval 
measurement are common except for source selection. In 
period mode, successive leading edges of the channel B 
waveform open, then close, the main gate; while in Time 
Interval Mode, a leading edge of the channel A waveform 
opens the gate and the next leading edge of the channel B 
waveform closes the gate. 


9B-4-25. In Period and Time Interval Mode the clock or 
timebase output is counted for one period of the input 
signal or for the time interval between two selected signals. 
The clock or timebase output signal is sent to the 5300A 
as F1 (A1P1(5)) through U16 F1 switch. The timebase is 
controlled by S2 through Time Base decoders U3A, U3B 
and U4A. The three-bit Time Base code is shown in 
Table 9B-4-1. 
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Table 9B-4-1. TIME BASE CODE 


ae 
es) 
w 
| 
w 
> 


0 0 
0 0 
0 1 
0 ss 
. 0 
1 0 
1 i] 
1 1 


rFPOoOrFOrROrFO 


9B-4-26. The 5300A main gate is controlled by OPEN and 
CLOSE signals from U5A and U17B which gates the out- 
puts of U7A. In Period Mode, channel B clocks U7A 
through U11 while in Time Interval channel A, then chan- 
nel B clocks U7A through U11. In time interval mode 
U6C and U6D control the application of channel A or 
channel B signals to U7A. Latch U5A, D allows only 
one start pulse per display cycle. 


9B-4-27. In period and time interval modes, the display 
cycle is activated by pulling MAX TIME (A1P1(17)) low 
through C26, R46, CR16 and U12A when the 5300A main 
gate closes. Units and decimal points are decoded from 
the TIME BASE switch positions. The LOG signal is 
disabled in time interval and period modes (pulled low) 
to prevent opening of the 5300A main gate. 


9B-4-28. OPEN/CLOSE B MODE (Figure 9B-5-8) 


9B-4-29. In open/close mode the channel B input is 
counted while the 5300A main gate is open. Channel B 
signal is fed to A1P1(5) as Fl signal by U16 F1 switch. 
The main gate is controlled by the front-panel pushbutton 
switch S4 through OPEN/CLOSE B latch U1B and UIC 
which conditions the switch signal. The OPEN/CLOSE 
latch signai is routed through U11 data switch and “clocks” 
U7A flip-flop. The output from U7A goes to U5A and U17B 
which generate the OPEN and CLOSE signals used to 
control the 5300A main gate. The TRANSFER line (A1P1 
(20)) is set low to continuously transfer count information 
from _the decades to the display. The LOG and MAX 
TIME lines are both inhibited; LOG is inhibited to prevent 
the gate from opening; MAX TIME is inhibited to prevent 
the display cycle from being initiated when the gate closes. 
The TIME BASE switch S2 is disabled through U2B and 
U5B in OPEN/CLOSE B mode. 


9B-4-30. PER AVG B MODE (Figure 9B-5-6) 


9B-4-31. Period Average function is totally automatic and 
operates similar to AUTO frequency mode except that 
the clock and input signals are interchanged. The clock 
signal is routed through U16 to Fl and counted, while 
channel B signal is fed through U12B and U15A to A1P1 
(21) 1 MHz IN TB. The count will terminate after 1, 
10, 100, or 1000 periods of the channel B input signals. 
U7B synchronizes the signal so that the first pulse is 
full width. The count termination is initiated either by a 
full display (9) or by TBO signals. TBO is set so that a 
maximum of 1000 periods is averaged. Unit and decimal- 
point-decoding is from the output of the exponent counter 
latches U22A and B. Since period average is fully auto- 
matic, the timebase switch S2 is disabled by U2B. 


9B-4-3 
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9B-4-32. RATIO MODE (Figure 9B-5-7) 


9B-4-33. In Ratio mode the channel B signals are counted 
for a given number of periods of channel A. The number 
selected by the time base switch position (white numbers) 
determines the number of periods. The channel B signal 
is routed to F1 by U16 and the channel A signal is routed 
to 1 MHz IN TB by U12B and U15A. The first pulse on 
the 1 MHz IN TB line is synchronized by U7B. No decimal 


9B-4-4 


point or units are decoded in ratio mode. F2 switch U25B 
and U15C, disable the clock from F2 at AlP1(7). 


9B-4-34. CHECK MODE (Figure 9B-5-9) 


9B-4-35. Setting the FUNCTION switch S3 to Check Mode 
(CHK) applies the 10 MHz clock through U16 to F1 at 
A1P1(5) and switches to automatic frequency mode via 
diode CR12. The TIMEBASE switch S2 is disabled through 
U5B and U2B. 
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SECTION IX B 


5302A UNIVERSAL COUNTER 
SUBSECTION V 
MAINTENANCE 


9B-5-1. INTRODUCTION 


9B-5-2. This section contains maintenance and service 
information for Model 5300A/5302A 50 MHz Universal 
Counter. Included are performance check procedures and 
tests to localize, isolate, and locate defective components. 


9B-5-3. RECOMMENDED TEST EQUIPMENT 


9B-5-4. Test equipment recommended for performance 
checks, maintaining, troubleshooting and servicing the 
5800A/5302A 50 MHz Universal Counter is listed in 
Table 5-1 of 5300A portion of the manual. Test equip- 
ment with equivalent characteristics may be substituted 
for equipment listed. 


9B-5-5. INSTRUMENT ACCESS 


9B-5-6. For access to plug-on assembly, separate the 
5300A from the 5302A as follows: 


a. Turn ac power OFF and disconnect power cord. 


b. Pull the two-side casting latches fully rearward (it 
is necessary to press the latch handles gently away from 
the center of the instrument to unlock them). 


c. When latches are fully extended rearward, the 5300A 
and 5302A castings should be separated by about % inch. 


d. Lift the 5300A gently away from the 5302A. 


Separate 5302A 50 MHz BOARD ASSEMBLY from 
casting as follows (refer to Figure 9B-5-1): 


1. Press rear, plastic-nylon retaining clips on each 
side of 5302A casting and lift the rear of the 50 
MHz Board Assembly to release it from the castings 


2. Press front plastic-nylon retaining clips on each 
side of 5302A casting and lift the front of the 50 
MHz Board Assembly to release it from the casting. 


3. Lift 50 MHz Board Assembly from the casting. 


f. Mate the 5302A 50 MHz Board Assembly to 5300A 
and reapply ac power. 


g. To reinstall the 50 MHz Board Assembly into the 
casting reverse procedure of steps d through f. 


9B-5-7. PERIODIC MAINTENANCE 


9B-5-8. To determine if the 5300A/5302A is operating 
properly within specifications, perform the In-Cabinet 
Performance Checks listed in Table 9B-5-1. These checks 
may also be used for the 5300A performance checks when 
the 5300A/5302A combination is used. 


9B-5-9. MAINTENANCE AND REPAIR 


9B-5-10. BOARD REMOVAL. When removing the printed 
circuit board for replacement, repair, or servicing, always 
remove ac power and separate the board from the casting 
using Paragraph 9B-5-6 steps a to e. 


9B-5-11. COMPONENT REPLACEMENT. When replacing 
a circuit board component use a low heat soldering iron. 


Heat must be used sparingly as damage to the circuit foil 
may result. Mounting holes may be cleaned out with a 
toothpick while heat is applied. Connection should be 
cleaned with a cleaning solution after component removal 
and replacement. 


9B-5-12. INTEGRATED CIRCUIT REPLACEMENT. Two 
methods are recommended for removing integrated circuits: 


a. Solder Gobbler. Solder is removed from board by a 
soldering iron with a hollow tip connected to a vacuum 
source. The IC is removed intact so it may be reinstalled if 
diagnosis is wrong. 


b. Clip Out. This method is used when an IC is proven 
defective. Clip leads close to case, apply heat and remove 
leads with long nose pliers. Clean board holes with a 
toothpick and cleaning solution. 


9B-5-13. INSTRUMENT TROUBLESHOOTING 


9B-5-14. Trouble isolation can best be accomplished by 
first obtaining all possible information from the controls, 
connectors, and indicators on the 5300A and 5302A, then 
logically using this information to locate the defective 
component. If the performance checks indicate a mal- 
function or if instrument operation is suspect, perform 
the Self-Check procedures in Table 9B-5-1. For further 
tests, separate the 5302A from the casting and reconnect 
to 5300A using Paragraph 9B-5-6 steps a to e as a guide. 
Operating procedures in Subsection 9B-3 can be used to 
help understand operation. To test the 5302A, obtain the 
test equipment listed in Table 5-1 of the 5300A portion 
of the manual 


9B-5-15. Figure 9B-5-2 to Figure 9B-5-9 are troubleshooting 
flow diagrams for each of the eight modes of operation. 
Signal flow is outlined for each mode and waveform test 
points and voltage level test points are indicated. The wave- 
form or voltage level for each mode is included with the 
figures. 


9B-5-16. FREQ “A” MODE TROUBLESHOOTING 


9B-5-17. To troubleshoot the 5302A proceed as follows: 


a. Set 5302A FUNCTION to “A”; TIME BASE to .1 S; 
channel A waveform switch to ““\”; SENSITIVITY to max 
cw. 


b. Connect a 651B Oscillator, 50-ohm output, set for 10 
MHz, 100 mV rms to 5302A “A” 50 MHz connector. 


c. Use an HP 180A Oscilloscope and an HP 10525A 
Logic Probe to check waveforms and voltage levels listed in 
Figure 9B-5-2. 


d. 5300 display should be the same as the input 
frequency. 


e. When using the logic probe, a High level is indicated 


by probe lamp “on”. A Low level is indicated by probe 
lamp “off”. 


9B-5-1 
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Figure 9B-5-1. Separation Procedure 


9B-5-2 


9B-5-18. FREQ “B” MODE TROUBLESHOOTING 
9B-5-19. To troubleshoot the 5302A proceed as follows: 


a. Set 5302A FUNCTION to “B”; TIME BASE to .1 S; 
channel B waveform switch to ““\U”; SENSITIVITY to max 
cw. 


b. Connect a 651B Oscillator, 50 ohm output, set for 
10 MHz, 100 mVrms to 5302A “B” 10 MHz connector. 


c. Use an HP 180A Oscilloscope and an HP 10525A 
Logic Probe to check waveforms and voltage levels listed in 
Figure 9B-5-3. 


d. 5300 display should be the same as the input 
frequency. 


e. When using the logic probe, a High level is indicated 
by probe lamp “on”. A Low level is indicated by probe 
lamp “off”. 


9B-5-20. PERIOD B MODE TROUBLESHOOTING 
9B-5-21. To troubleshoot the 5302A proceed as follows: 


a. Set 5302A FUNCTION to PERIOD B; TIME BASE 
to 1 usec; channel B waveform switch to “VU”; SENSI- 
TIVITY to max cw. 


b. Connect a 651B Oscillator, 50-ohm output, set for 1 
MHz, 100 mV rms to 5302A “B” 10 MHz connector. 


c. Use an HP 180A Oscilloscope and an HP 10525A 
Logic Probe to check waveforms and voltage levels listed in 
Figure 9B-5-4. 


d. 5300 display should be 000001 us. 


e. When using the logic probe, a High level is indicated 
by probe lamp “on”. A Low level is indicated by probe 
lamp “off”. 


9B-5-22. TIME INTERVAL MODE 
TROUBLESHOOTING 


9B-5-23. To troubleshoot the 5302A proceed as follows: 


a. Set 5302A FUNCTION to T.I. A to B; TIME BASE to 
1 wsec; channel A and B waveforms switches “| |”; 
SENSITIVITY (both channels) to max cw. 


b. Connect two 222A Pulse Generators as shown in 
Table 9B-5-1, Figure C. Perform Table 9B-5-1, item 6, steps 
b through f, except with a time interval of 2 usec. 


c. Use an HP 180A Oscilloscope and an HP 10525A 
Logic Probe to check waveforms and voltage levels listed in 
Figure 9B-5-5. 


d. 5300 display should be 000002 us . 


e. When using the logic probe, a High level is indicated 
by probe lamp “on”. A Low level is indicated by probe 
lamp “off”. 
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9B-5-24. PERIOD AVERAGE MODE 
9B-5-25. To troubleshoot the 5302A proceed as follows: 


a. Set 5302A FUNCTION to PER AVG B; (TIME BASE 
is inoperative), channel B waveform switch to “WU”; 
SENSITIVITY to max cw. 


b. Connect a 651B Oscillator, 50-ohm output, set for 1 
MHz, 100 mV rms to 5302A “B” 10 MHz connector. 


c. Use an HP 180A Oscilloscope and an HP 10525A 
Logic Probe to check waveforms and voltage levels listed in 
Figure 9B-5-6. 


d. 5300 display should be 01.0000 us. 


e. When using the logic probe, a High level is indicated 
by probe lamp “on”. A Low level is indicated by probe lamp 
Ott 


9B-5-26. RATIO MODE TROUBLESHOOTING 
9B-5-27. To troubleshoot the 5302A proceed as follows: 


B 
a. Set 5302A FUNCTION to RATIO 4 X N; TIME 
BASE TO N = 103; channel A and B waveform switches to 
«\.”; SENSITIVITY (both channels to max cw. 


b. Connect a 651B Oscillator, 50-ohm output, set for 1 
MHz, 100 mV rms to 5302A “A” 50 MHz connector. Con- 
nect another 651B oscillator, 50-ohm output set for 10 MHz, 
100 mV rms to 5302A “B” 10 MHz connector. 


c. Use an HP 180A Oscilloscope and an HP 10525A 
Logic Probe to check waveforms and voltage levels listed in 
Figure 9B-5-7. 


d. 5300 display should be 010000. 


e. When using the logic probe, a High level is indicated 
by probe lamp “on”. A Low level is indicated by probe 
lamp “off’’. 


9B-5-28. OPEN/CLOSE (TOTALIZE) MODE 
TROUBLESHOOTING 


9B-5-29. To troubleshoot the 5302A proceed as follows: 


a. Set 5302A FUNCTION to OPEN/CLOSE; (TIME 
BASE is inoperative) channel B waveform to “™_,”; SENSI- 
TIVITY to max cw. 


b. Connect a 651B Oscillator, 50-ohm output, set for 10 
Hz, 100 mV rms to 5302A “B” 10 MHz connector. 


c. Press 5300A RESET, press 5302A OPEN/CLOSE 
switch. 5300 display should accumulate at a .1 second rate. 


d. Use an HP 180A Oscilloscope and an HP 10525A 
Logic Probe to check waveforms and voltage levels listed in 
Figure 9B-5-8. 


e. When using the logic probe, a High level is indicated 
by probe lamp “on”. A Low level is indicated by probe 
lamp “off”. 
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9B-5-30. CHECK MODE TROUBLESHOOTING 
95-5-31. To troubleshoot the 5302A proceed as follows: 


a. Set 58302A FUNCTION to CHECK; TIME BASE 
to AUTO. 


b. Use an HP 180A Oscilloscope and an HP 10525A 
Logic Probe to check waveforms and voltage levels 
listed in Figure 9B-5-9. 


c. 5300 display should be 10 MHz +1 count. 


d. When using the logic probe, a High level is indi- 
cated by probe lamp “on”. A Low level indicated by 
probe lamp “‘off’’. 


9B-5-32. If trouble is traced to the 5300A mainframe, 
refer to 5300A Measuring System maintenance infor- 
mation located in Section V of the 5300A portion of the 
manual. 


9B-5-33. SENSITIVITY ADJUSTMENT PROCEDURE 
(PREFIX 1112A OR 1332A ONLY) 


9B-5-34. If channel A or channel B fail to meet their 
sensitivity specifications, as tested in Table 9B-5-1, 
items 2 and 3, perform the following procedure: 


a. Connect an HP 651B Oscillator, set to 100 kHz/ 
50m Vrms/50 Ohms to channel A input. 


b. Set 5302A SENSITIVITY (both channels) 
mac cw and TIME BASE to 1S; 5300A display should 
be 0.10000 MHz C. 


c. If the display is erratic or all zeros, increase the 
651B signal level until counting and display occurs. 


d. Note the input signal level; obtain several “%W 
1% resistors ranging from 10K ohms down to 500 ohms. 
Starting with the 10K ohm resistor, connect these 
resistors, one at a time, in parallel with R16. 


9B-5-4 


e. Reduce the input signal level until counting stops 
or is erratic. Note the input signal level. 


f. Remove the parallel resistor and connect another 
resistor of lower value across R16. 


g. Reduce the input signal level until counting 
stops or is erratic. 


h. Repeat steps a through g until a display can no 
longer be. obtained when the parallel resistor value is 
decreased. 


i. At this point, increase the signal level and/or the 
parallel resistor value until counting and display occurs 
within specifications. 


j. Calculate the effective resistance of R16 - Parallel 
resistor combination and install that value in place of 
R16. 


k. The minimum specified input signal level for 
5302A channel A is 50 mV rms (typical levels may be 
less than 50 mV). 


]. Repeat steps a through k for channel B. Display 
for channel B should be 100.000 kHz C. 


9B-5-35. SENSITIVITY ADJUSTMENT PROCEDURE 
(PREFIX 1444A) 


9B-5-36. Follow procedure given in paragraph 
9B-5-33 except use controls A1R57 for maximum sen- 
sitivity in channel B and control A1R59 for adjusting 
channel A. Control A1R59 for Channel A is closest to 
the front panel; A1R57 for Channel B is toward the rear. 
The controls are centrally located along one edge of the 
circuit board. Resistor substitutions are not required on 
circuit boards with the added sensitivity controls. 
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Table 9B-5-1. In-Cabinet Performance Checks 


CHECK Mode 


Ensure 5300A OSC switch is at INT. 
Mate 5300A to 5302A and ensure side casting latches at rear of 5300A are latched. 
Connect ac power to 5300A ac receptacle. 
Turn ac power "on" with 5300A SAMPLE RATE slightly cw out of OFF. 
Set FUNCTION to CHECK; TIME BASE switch has no effect. Display should be 10. 0000 
MHz +1 count. 

FREQ A Mode 

RANGE: 10 Hz to 50 MHz. 


Obtain following test equipment: 


HP 651B Test Oscillator 
HP 3200B VHF Oscillator 
HP 11048B Feed-thru Termination 


Table 5-1 in the 5300A portion of the manual and Table 9-5-1 lists equipment used; equipment 
with equivalent characteristics may be used. 


a. Connect 651B 50-Ohm OUTPUT through the 50-Ohm feed-thru to 5302A ""A-50 MHz" 
connector. Set 5302A FUNCTION to FREQ A, "A Waveform" Switch to" at "and '"A" 
SENSITIVITY to full cw. 


Set 651B or 3200B to frequencies and output levels listed below: Display should be as 
listed. 


651B or 3200B 651B FREQ. Hz TIME BASE Approximate Display +1 Count 
OUTPUT mV rms Approximate (Sec) + Accuracy of Source 


000. 010 kHz C 


010. 000 kHz C 
0.10000 MHz C 
01.0000 MHz C 
10.0000 MHz C 
3200B FREQ. MHz 
Approximate 
20. 0000 MHz 
40.0000 MHz 


50. 0000 MHz 
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Table 9B-5-1. In-Cabinet Performance Checks (Continued) 


FREQ B Mode 
RANGE: 10 Hz to 10 MHz 


Obtain the following test equipment: 


HP 651B Test Oscillator 
HP 11048B 50-Ohm Feed-thru Termination. 


Table 5-1 of the 5300A portion of the manual lists equipment used; equipment with equivalent 
characteristics may be used. 


Connect the 651B, set to 50 mV rms, through the 50-Ohm Feed-thru to the 5302A B 10 
MHz connector. 


Set 5302A FUNCTION to FREQ B; ''B" SENSITIVITY to full cw; ''B'' Waveform switch to 


Set the 651B to frequencies listed below. Display should be as listed: 


00.0100 kHz C 
10.0000 kHz C 
100. 000 kHz C 
1.00000 MHz C 
100. 000 kHz C 
1.00000 MHz C 


10. 0000 MHz C 


PULSE MEASUREMENTS Mode 


Channel A and Channel B, "J 1." or '' LJ" mode. 


RANGE: 10 Hz to 1 MHz for Channel A. 10 Hz to 1 MHz for Channel B. 
PULSE WIDTH: 50 nsec minimum. 


Obtain the following test equipment: 


HP Model 222A Pulse Generator 

HP Model 11048B 50-Ohm Feed-thru Termination 
HP Model 180A Oscilloscope 

BNC Tee Connector. 


Connect equipment as shown in Figure A. 
Set 222A for '"'+'' PULSE POLARITY; 50 nsec pulse width; 150 mV p-p (low duty cycle), 
Monitor 222A pulse output with oscilloscope and set REP RATE for 10 Hz. 


NOTE 
For frequencies above 1 MHz slide switch S1to "U" position. 


A low duty cycle rate is required when making measurements in 
plus or minus pulse mode. 
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Table 9B-5-1. In-Cabinet Performance Checks (Continued) 


Figure A. Connections for Pulse Measurements 


HP 53024 


HP 5300A 
as wre gee] 


CHAN. A TO CHAN. 


PULSE VERT. IN. AORB 
OUTPUT 


502 
FEEDTHRU 


BNC TEE 


Set 5302A SENSITIVITY to maximum cew, Waveform Switch to "JL", FUNCTION to 
FREQ A; TIME BASE to AUTO. Adjust SENSITIVITY cw until a stable display is 
obtained. 


0300A display should be approximately 10 Hz. 


Repeat step d with 222A repetition rates of 10 kHz, 100 kHz, 1 MHz. 
The 5300A display should be the same as the 222A repetition rate setting. 


Set 222A PULSE POLARITY to "-"; set Channel A Waveform switch to" LI". 
Repeat steps b through f. 


For Channel B, connect the pulse signal to Channel B 10 MHz connector; set 
FUNCTION to FREQ B. 


Repeat steps b through g. 


PERIOD B Mode 


RANGE: 10 Hz (.1 sec) 1 MHz (1 usec) Channel B only. 


Obtain the following test equipment: 


HP Model 651B Test Oscillator 

HP Model 11048B 50-Ohm Feed-thru Termination 
HP Model 180A Oscilloscope 

BNC Tee Connector. 


Connect equipment as shown in Figure B. 


Figure B. Connections for Period B Measurements 


HP 651B HP I80A 


CHAN. A 
VERT. IN. 


502 
FEEDTHRU 


BNC TEE 
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Table 9B-5-1. In-Cabinet Performance Checks (Continued) 


Set 5302A controls as follows: 

1: FUNCTION to PERIOD B. 

2. TIME BASE to 1 us. 

o Channel B Waveform Switch to", ". 
4 Channel B SENSITIVITY to full ccw. 


Monitor the oscilloscope and set 651B controls for 10 Hz, 100 mV rms output. 


Adjust 5302A Channel B SENSITIVITY cw for a stable display; display should be approxi- 
mately 100000 us, C. 


Monitor oscilloscope and set 651B for following frequencies: Display should be as listed. 
651B 5300A/5302A 


10 kHz 000100 us 
100 kHz 000010 us 
1 MHz 000001 “us 


NOTE 


For increase in resolution, adjust 5302A TIME 
BASE to .1 usec. 


TIME INTERVAL Mode 


RANGE: 500 nsec to 1000 seconds. 
Obtain the following test equipment: 


HP Model 222A Pulse Generator (2 required). 

HP Model 11048B 50-Ohm Feed-thru Termination (2 required). 
HP Model 180A Oscilloscope. 

BNC Tee Connectors, (3 required). 


Connect equipment as shown in Figure C. 


Figure C. Connections for Time Interval Measurements 


| 
HP 222A : 
A B 


PULSE 
OUTPUT A5OMHz 


500 502 
FEEDTHRU FEEDTHRU 


EXT TRIG PULSE 
INPUT OUTPUT 
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Table 9B-5-1. In-Cabinet Performance Checks (Continued) 


While monitoring generator No. 1 output with oscilloscope, set No. 1 generator controls 
as follows: 

1; REP RATE to 1k-10k with adjustment centered. 

2. PULSE WIDTH for .2 usec pulse at 5V amplitude. 

3. PULSE POLARITY to +. 


While monitoring generator No. 2 output with oscilloscope, set No. 2 generator controls 
as follows: 


REP RATE to MAN/EXT +. 


1. 
2. PULSE POLARITY to +. 

3. PULSE WIDTH for .2 usec pulse at 5V amplitude. 
4. PULSE DELAY for .5 usec. 


Set Oscilloscope DISPLAY control to A+ B to monitor No. 2 pulse position. 
Set 5302A controls as follows: 


ih SENSITIVITY (both channels) full cw. 

2 Waveform switches (both channels) to a fh 
3. FUNCTION to T.IL AtoB. 

4 TIME BASE to PERIOD/T.I. .1 usec. 


5302A should display 00000.5 usec +1 count; verify time interval with oscilloscope while 
monitoring oscilloscope. 


While monitoring oscilloscope, adjust No. 2 generator PULSE DELAY for time intervals 
from .5 usec to 150 psec. 5300A Display should be the same as oscilloscope display. 


Set No. 1 generator REP RATE to 100-1k and adjustment centered. 


While monitoring oscilloscope, adjust No. 2 generator PULSE DELAY for time intervals 
from 150 usec to 2000 usec. 5300A display should be the same as oscilloscope display. 


Set No. 1 generator REP RATE to 10-100 and adjustment full ccw. 
While monitoring oscilloscope, adjust No. 2 generator PULSE DELAY for time intervals 
from 2000 psec to 6000 usec. 5300A display and oscilloscope display should indicate the 
same time intervals. 
NOTE 
Measurement resolution may be adjusted from 


.1 usec to 1 msec with the TIME BASE 
PERIOD/T. I. switch. 
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Table 9B-5-1. In-Cabinet Performance Checks (Continued) 


PERIOD AVG B Mode 
RANGE: 10 Hz (.1 sec) to 1 MHz (1 usec). 


Obtain the following test equipment: 


HP Model 651B Test Oscillator. 
HP Model 11048B 50-Ohm Feed-thru Termination. 


Connect equipment as shown in Figure D. 


Figure D. Connections for Period Average Measurements 


HP 5302A 


CHAN. A 
VERT SIN: B 1OMHz 


502 
FEEDTHRU 


HP 5300A 
se oa sre 


BNC TEE 


Set 5302A controls as follows: 


1: FUNCTION to PER AVG B. 


pe. Channel B Waveform switch to" ai ar, 
on Channel B SENSITIVITY to full cew. 


Monitor the oscilloscope and set 651B controls for 10 Hz, 100 mV rms output. 


Adjust 5302A Channel B SENSITIVITY cw for a stable display; display should be approxi- 
mately * 00.0000 MSC, (* = OVERFLOW) (100 msec). 


Monitor the oscilloscope and set 651B for the following frequencies; display should be 
as listed. 


651B 5300A/5302A 


10 kHz 100. 000 ps C 
100 kHz 10.0000 us C 
1 MHz 01.0000 us C 


NOTE 


Periods averaged automatically selected to 
provide maximum resolution. 
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Table 9B-5-1. In-Cabinet Performance Checks (Continued) 


RATIO Measurements 


RANGE: Channel A: 10 Hz to 1 MHz. 
Channel B: 10 Hz to 10 MHz. 


Obtain the following test equipment: 


HP Model 651B Test Oscillator (2 required). 
HP Model 11048B 50-Ohm Feed-thru Termination (2 required). 


Connect equipment as shown in Figure E. 


Figure E. Ratio Measurement Equipment Connections 


HP 5300A 
HP 651B 
HP 5302A 
A B 


502 
FEEDTHRUS 


!O Hz TO | MHz 


HP 651B 
10 Hz TO IO MHz 


Set No. 1 oscillator to 10 Hz; verify frequency using Channel B of 5302A. 
Set No. 2 oscillator to 10 Hz; verify frequency using Channel B of 5302A. 
Set 5302A controls as follows: 
1. Channel A: SENSITIVITY to full cw. Waveform switch to "My 
Channel B: SENSITIVITY to full cw. Waveform switch to" y 
B 


2 
a: FUNCTION to RATIO x XN. 
4 


TIME BASE to N = 10 (white). 
5300A display should be 000010 C; divide display by ''N" setting of 10. Ratio is 1:1. 


Set No. 1 generator to 1 MHz and No. 2 generator to 10 MHz. Display should be 
000100 C; divide display by ''N'" setting of 10. Ratio is 10:1. 


NOTE 


Ratio Multiplier setting may be set to 10 
through 107. Measurement timé is pro- 
portional to N. 
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Table 9B-5-1. In-Cabinet Performance Checks (Continued) 


Totalizing (OPEN/CLOSE B) Measurements 
Obtain the following test equipment: 


HP Model 651B Test Oscillator. 
HP Model 11048B 50-Ohm Feed-thru Termination. 


Connect 651B 50-Ohm output, set to 10 Hz at 100 mV rms, to 5302A Channel B 10 MHz 
connector. 


Set Channel B SENSITIVITY full ccw and set Channel B Waveform switch to "UY UNA 


Set FUNCTION switch to OPEN/CLOSE B. 


TIME BASE switch may be in any position since it is inoperative in Totalizing mode. 
Instrument gate is controlled by operator when OPEN/CLOSE B pushbutton is pressed. 


Press OPEN/CLOSE B switch; 5300A C lamp will turn on; adjust Channel B 
SENSITIVITY cw until 5300A display starts accumulating. 


To stop 5300A from accumulating, press OPEN/CLOSE B. To continue accumulation 
from the number displayed press OPEN/CLOSE B, otherwise press RESET to clear 
display. 
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PERFORMANCE CHECK TEST CARD 
Hewlett-Packard Model 5300A/5302A Test Performed by 
50 MHz Universal Counter 


Serial No. ce ae a ee Date 


CHECK Mode. 
Display is 10 MHz +1 Count. 
FREQ A Mode. 
10 Hz to 50 MHz. 
FREQ B Mode. 
10 Hz to 10 MHz. 
PULSE MEASUREMENTS Mode. 
Channel A and B; 


nt Sie 10 Hz to 1 MHz Channel A. 


nt Li, ee 10 Hz to 1 MHz Channel B. 


PERIOD B Mode. 
10 Hz (.1 sec) to 1 MHz (1 usec). 
TIME INTERVAL Mode. 


500 nsec to 1000 seconds 
(tested to 6000 usec). 


PER AVG B Mode. 

10 Hz (.1 sec) to 1 MHz (1 usec). 
RATIO Mode. 

Channel A. 10 Hz to 1 MHz. 

Channel B. 10 Hz to 10 MHz. 
Totalizing (OPEN/CLOSE B) 


Controlled accumulation. 
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PERFORMANCE CHECK TEST CARD 
Hewlett-Packard Model 5300A/5302A Test Performed by 
50 MHz Universal Counter 


Serial No. = ae See Date 


CHECK Mode. 
Display is 10 MHz +1 Count. 
FREQ A Mode. 
10 Hz to 50 MHz. 
FREQ B Mode. 
10 Hz to 10 MHz. 
PULSE MEASUREMENTS Mode. 
Channel A and B; 


nn 5" 10 Hz to 1 MHz Channel A. 


etal " es 10 Hz to 1 MHz Channel B. 


PERIOD B Mode. 
10 Hz (.1 sec) to 1 MHz (1 usec). 
TIME INTERVAL Mode. 


500 nsec to 1000 seconds 
(tested to 6000 usec). 


PER AVG B Mode. 

10 Hz (.1 sec) to 1 MHz (1 usec). 
RATIO Mode. 

Channel A. 10 Hz to 1 MHz. 

Channel B. 10 Hz to 10 MHz. 
Totalizing (OPEN/CLOSE B) 


Controlled accumulation. 
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TEST POINTS USING HP 10525A LOGIC PROBE 

H = High (lamp on) 

L = Low (lamp off) 
Pulses Low when Time Base switch position “rocked”’. 
Pulses Low when Time Base switch position “rocked”’. 
Pulses Low when Function switch changed to FREQ B. 
Goes Low when Function switch changed from FREQ A. 
Pulses Low when Time Base switch is “rocked”. 
Pulses High when Function switch is “rocked”. 

L Pulses High when Function switch is “rocked”. 


H (Dim) Pulsing Low at a .1 second rate. Pulse rate decreases as Time Base 
switch is changed. 


Pulses Low at a .1 second rate. Pulse rate decreases as Time Base 
switch is changed. 


OSCILLOSCOPE: 


All waveforms ac coupled (except where noted) through a 10:1 divider probe; + slope (except 
where noted), INT triggering. 


5302A: 


Separated from casting. Waveforms taken with 180A Oscilloscope using an HP651B Oscillator 
as signal source. Oscillator set to 10 MHz, 100 mVrms/5082 . See Paragraph 9B-5-16. 
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Figure 9B-5-2 
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TEST POINTS USING HP 10525A LOGIC PROBE 

H = High (lamp on) 

L = Low (lamp off) 
Pulses Low when Time Base switch position “rocked”. 
Pulses Low when Time Base switch position “rocked”. 
Pulses Low when Function switch changed to FREQ B. 
Goes Low when Function switch changed from FREQ A. 
Pulses Low when Time Base switch is “rocked”. 
Pulses High when Function switch is “rocked”. 
Pulses High when Function switch is “rocked”. 


Pulsing Low at a .1 second rate. Pulse rate decreases as Time Base 
switch is changed. 


Pulses Low at a .1 second rate. Pulse rate decreases as Time Base 
switch is changed. 


OSCILLOSCOPE: 


All waveforms ac coupled (except where noted) through a 10:1 divider probe; + slope (except 
where noted), INT triggering. 


5302A: 


Separated from casting. Waveforms taken with 180A Oscilloscope using an HP651B Oscillator 
as signal source. Oscillator set to 10 MHz, 100 mVrms/5022. See Paragraph 9B-5-16. 
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1) .005 V/cm, .01 V/cm, 
-1 ysec/cm. .l usec/cm. 
Sens. Max. cew. 


3 
5 


iil 


ae 


a 8 8 8 @ GE 


3 


bhhhhhhh 


Ta 


.1 V/cm, 
.02 V/cm, C5] 20 msec/cm, 
.5 psec/cm. dc coupled, 
—slope. 


Te 


6} .2 V/cm, iT) 1 V/cm, 
20 msec/cm, 20 msec/cm, .1 usec/cm, 


dc coupled. dc coupled, dc coupled. 
— slope. 


.1 V/cm, 


(3) 1 V/cm, .1 V/cm, 
-1 ysec/cm, .1 psec/cm, .5 psec/cm, 
dc coupled, 


dc coupled, dc coupled. 
(5300 Sample Rate (5300 Sample Rate 
Max. cw). Max. cw). 


Figure 9B-5-2 
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TEST POINTS USING HP 10525A LOGIC PROBE 


High (lamp on) 
Low (lamp off) 


Pulses Low when Time Base switch is “rocked”’. 


Pulses Low or goes Low when Time Base switch is “rocked”. 


Pulses High or goes High when Time Base switch is “rocked”. 


Pulses Low at a .1 second rate. Pulse rate may be varied by adjusting 
5300 Sample Rate. 


Pulses High at a .1 second rate. Pulse rate may be varied by adjusting 
5300 Sample Rate. 


TP9 Pulses High at a .1 second rate. 


pit 
TP1l 


Pulses Low when 5300 RESET is pressed. 


TPiZ L Pulses High when 5300 RESET is pressed. 
TP13 H 


OSCILLOSCOPE: 


All waveforms ac coupled (except where noted) through a 10:1 divider probe; + slope (except 
where noted), INT triggering. 


5302A: 


Separated from casting. Waveforms taken with 180A Oscilloscope using an HP651B Oscillator 
as signal source. Oscillator set to 10 MHz, 100 mVrms/5022. See Paragraph 9B-5-18. 
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TEST POINTS USING HP 10525A LOGIC PROBE 


High (lamp on) 
Low (lamp off) 


Pulses Low when Time Base switch is “rocked”’. 


Pulses Low or goes Low when Time Base switch is “rocked”. 


Pulses High or goes High when Time Base switch is “rocked”. 


Pulses Low at a .1 second rate. Pulse rate may be varied by adjusting 
5300 Sample Rate. 


Pulses High at a .1 second rate. Pulse rate may be varied by adjusting 
5300 Sample Rate. 


TP9 Pulses High at a .1 second rate. 


Pulses Low when 5300 RESET is pressed. 


me 


TP12 L Pulses High when 5300 RESET is pressed. 
TP13 H 


OSCILLOSCOPE: 


All waveforms ac coupled (except where noted) through a 10:1 divider probe; + slope (except 
where noted), INT triggering. 


5302A: 


Separated from casting. Waveforms taken with 180A Oscilloscope using an HP651B Oscillator 
as signal source. Oscillator set to 10 MHz, 100 mVrms/502 . See Paragraph 9B-5-18. 
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TEST POINTS USING HP 10525A LOGIC PROBE 
H = High (lamp on) 
L = Low (lamp off) 
Pulses Low or goes Low when FUNCTION switch is “rocked”. 
Pulses High or goes High when FUNCTION switch is “rocked”. 


Pulses High or goes High when FUNCTION switch or TIME BASE switch is 
“rocked”. 


Pulses High or goes High when FUNCTION switch is “rocked”’. 


Rapid flashing indicates presence of signal. 


Flash rate may be decreased by adjusting 5300 Sample Rate. 


OSCILLOSCOPE: 


All waveforms ac coupled (except where noted) through a 10:1 divider probe; + slope (except 
where noted), INT triggering. 


5302A: 


Separated from casting. Waveforms taken with 180A Oscilloscope using an HP 651B Oscillator 
as signal source. Oscillator set to 1 MHz, 100 mVrms/5022. See Paragraph 9B-5-20. 
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TEST POINTS USING HP 10525A LOGIC PROBE 
H = High (lamp on) 
L = Low (lamp off) 
Pulses Low or goes Low when FUNCTION switch is “rocked”. 
Pulses High or goes High when FUNCTION switch is “rocked”’. 


Pulses High or goes High when FUNCTION switch or TIME BASE switch is 
“rocked”. 


Pulses High or goes High when FUNCTION switch is “rocked”. 


Rapid flashing indicates presence of signal. 


Flash rate may be decreased by adjusting 5300 Sample Rate. 


OSCILLOSCOPE: 


All waveforms ac coupled (except where noted) through a 10:1 divider probe; + slope (except 
where noted), INT triggering. 


5302A: 


Separated from casting. Waveforms taken with 180A Oscilloscope using an HP 651B Oscillator 
as signal source. Oscillator set to 1 MHz, 100 mVrms/5092. See Paragraph 9B-5-20. 
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TP10 H (Dim) 


TRU 
TP12 H (Dim) 
TP13 


TP14 H 


OSCILLOSCOPE: 


TEST POINTS USING HP 10525A LOGIC PROBE 


H 
L 


High (lamp on) 
Low (lamp off) 


Goes High when FUNCTION switch set to PER AVG B. 


Goes High when FUNCTION switch set to PER AVG B or when TIME 
BASE set to 10 usec. 


Pulses Low or goes Low when FUNCTION switch is “rocked”. 
Pulses High or goes High when FUNCTION switch is “rocked”. 


Pulses High or goes High when FUNCTION switch is “rocked”. Goes 
High when TIME BASE switch is “rocked”. 


Pulses High or goes High when FUNCTION switch or when TIME 
BASE switch is “rocked”’. 


Pulses High when FUNCTION switch is “rocked”. 
Flash-on rate may be decreased by adjusting 5300 Sample Rate. 


Flash-on rate may be decreased by adjusting 5300 Sample Rate. 


Flash-on rate may be decreased by adjusting 5300 Sample Rate. 


All waveforms ac coupled (except where noted) through a 10:1 divider probe; + slope (except 
where noted), INT triggering. 


5302A: 


Separated from casting. Waveforms taken with 180A Oscilloscope using HP 222A Pulse Generators 
as signal sources. See Paragraph 9B-5-22. 
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TP10 H (Dim) 
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TPi2 H (Dim) 
TP13 


TP14 H 


OSCILLOSCOPE: 


TEST POINTS USING HP 10525A LOGIC PROBE 


H 
L 


High (lamp on) 
Low (lamp off) 


Goes High when FUNCTION switch set to PER AVG B. 


Goes High when FUNCTION switch set to PER AVG B or when TIME 
BASE set to 10 usec. 


Pulses Low or goes Low when FUNCTION switch is “rocked”. 
Pulses High or goes High when FUNCTION switch is “rocked”. 


Pulses High or goes High when FUNCTION switch is “rocked”. Goes 
High when TIME BASE switch is “rocked”. 


Pulses High or goes High when FUNCTION switch or when TIME 
BASE switch is “rocked”. 


Pulses High when FUNCTION switch is “rocked”’. 
Flash-on rate may be decreased by adjusting 5300 Sample Rate. 


Flash-on rate may be decreased by adjusting 5300 Sample Rate. 


Flash-on rate may be decreased by adjusting 5300 Sample Rate. 


All waveforms ac coupled (except where noted) through a 10:1 divider probe; + slope (except 
where noted), INT triggering. 


5302A: 


Separated from casting. Waveforms taken with 180A Oscilloscope using HP 222A Pulse Generators 
as signal sources. See Paragraph 9B-5-22. 
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TEST POINTS USING HP 10525A LOGIC PROBE 


High (lamp on) 
Low (lamp off) 


Flashes Low when FUNCTION switch is “rocked’’. 


Goes Low when FUNCTION switch is “rocked”’. 


Flash-on rate may be decreased by adjusting 5300 Sample Rate. 


Goes Low when FUNCTION switch is “rocked”’. 


Flashes High when FUNCTION switch is “rocked”’. 


OSCILLOSCOPE: 


All waveforms ac coupled (except where noted) through a 10:1 divider probe; + slope (except 
where noted), INT triggering. 


5302A: 


Separated from casting. Waveforms taken with 180A Oscilloscope using an HP 651B Oscillator 
as signal source. See Paragraph 9B-5-24. 
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TEST POINTS USING HP 10525A LOGIC PROBE 


High (lamp on) 
Low (lamp off) 


Flashes Low when FUNCTION switch is “rocked’’. 


Goes Low when FUNCTION switch is “rocked”. 


Flash-on rate may be decreased by adjusting 5300 Sample Rate. 


Goes Low when FUNCTION switch is “rocked”. 


Flashes High when FUNCTION switch is “rocked”. 


OSCILLOSCOPE: 


All waveforms ac coupled (except where noted) through a 10:1 divider probe; + slope (except 
where noted), INT triggering. 


5302A: 


Separated from casting. Waveforms taken with 180A Oscilloscope using an HP 651B Oscillator 
as signal source. See Paragraph 9B-5-24. 
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9B-5-24 


TEST POINTS USING HP 10525A LOGIC PROBE 


High (lamp on) 
Low (lamp off) 


Goes Low when TIME BASE switch is “rocked”. Goes Low or pulses 
Low when FUNCTION switch is “rocked”’. 


Pulses Low or goes Low when TIME BASE switch is “rocked”. 


Flash rate may be decreased by adjusting 5300 Sample rate. Goes 
Low when 5300 RESET is pressed. 


OSCILLOSCOPE: 


All waveforms ac coupled (except where noted) through a 10:1 divider probe; + slope (except 
where noted), INT triggering. 


5302A: 


Separated from casting. Waveforms taken with 180A Oscilloscope using an HP 651B Oscillator 
as signal source. See Paragraph 9B-5-26. 
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9B-5-24 


TEST POINTS USING HP 105254 LOGIC PROBE 


High (lamp on) 
Low (lamp off) 


Goes Low when TIME BASE switch is “rocked”. Goes Low or pulses 
Low when FUNCTION switch is “rocked”. 


Pulses Low or goes Low when TIME BASE switch is “rocked”. 


Flash rate may be decreased by adjusting 5300 Sample rate. Goes 
Low when 5300 RESET is pressed. 


OSCILLOSCOPE: 


All waveforms ac coupled (except where noted) through a 10:1 divider probe; + slope (except 
where noted), INT triggering. 


53802A: 


Separated from casting. Waveforms taken with 180A Oscilloscope using an HP 651B Oscillator 
as signal source. See Paragraph 9B-5-26. 
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TEST POINTS USING HP 10525A LOGIC PROBE 
H = High (lamp on) 
L = Low (lamp off) 
Le L Flashes High whenever OPEN/CLOSE switch is pressed. 
4 294 H Flashes Low whenever 5300 RESET is pressed. 
TP3 H Flashes Low whenever OPEN/CLOSE switch is pressed. 
TP4 High whenever counter is accumulating. Low when counter is not 
accumulating. 
TP5 Low whenever counter is accumulating; High when counter is not 
accumulating. 
TP6 H Flashes Low when count is initiated. 
Jy ey H Flashes Low when count is terminated or when 5300 RESET is pressed. 
TP8 
OSCILLOSCOPE: 


All waveforms ac coupled (except where noted) through a 10:1 divider probe; + slope (except 
where noted), INT triggering. 


5302A: 


Separated from casting. Waveforms taken with 180A Oscilloscope using an HP 651B Oscillator 
as signal source. See Paragraph 9B-5-28. 
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TEST POINTS USING HP 10525A LOGIC PROBE 
H = High (lamp on) 
L = Low (lamp off) 
TP1 L Flashes High whenever OPEN/CLOSE switch is pressed. 
ee H Flashes Low whenever 5300 RESET is pressed. 
ees H Flashes Low whenever OPEN/CLOSE switch is pressed. 
TP4 High whenever counter is accumulating. Low when counter is not 
accumulating. 
TP5 Low whenever counter is accumulating; High when counter is not 
accumulating. 
TP6 H Flashes Low when count is initiated. 
TPT H Flashes Low when count is terminated or when 5300 RESET is pressed. 
TP8 
OSCILLOSCOPE: 


All waveforms ac coupled (except where noted) through a 10:1 divider probe; + slope (except 
where noted), INT triggering. 


5302A: 


Separated from casting. Waveforms taken with 180A Oscilloscope using an HP 651B Oscillator 
as signal source. See Paragraph 9B-5-28. 
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OPEN/CLOSE (TOTALIZE) MODE 
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Model 5302A 
Maintenance 


TEST POINTS USING HP 10525A LOGIC PROBE 


High (lamp on) 


Low (lamp off) 


Goes Low when FUNCTION switch is switched out of CHECK. 


Goes Low when 5300 RESET is pressed. 


Goes High when FUNCTION switch is switched out of CHECK. 


Goes High when 5300 RESET is pressed. 


Goes Low when FUNCTION switch is switched out of CHECK. 

Goes Low when 5300 RESET is pressed. 

Goes High (bright) when 5300 RESET is pressed. 

Goes High (Dim) when FUNCTION switch is switched out of CHECK. 


OSCILLOSCOPE: 


All waveforms dc coupled through a 10:1 divider probe; + slope (except where noted), INT 
triggering. 


5302A: 
Separated from casting. Waveforms taken with 180A Oscilloscope. See Paragraph 9B-5-30. 


LOGIC CONDITIONS IN SELF CHECK MODE 


Wied U22 
ver 1 Gated L—H 
| 2 Gated L—H 2 Gated H-L 
3 Gated H—L 3 Gated L—H 
4 H aa 
5 H 5 Gated L—H 
6 1 6 Gated H—L 
7 BGND 7 GND 
8 HTP4 8 Gated H—L 
9 L 9 Gated L—H 
10-24 10 H 
11 Gated H—L 11 Gated L—H 
12 Gated L—H TP3 12 Gated L—H 
13 H 13 Gated L—H 
14 Voc 14 Voc 
EXP. STORAGE EXP. COUNTER 


All gated conditions represents frequency = 1 MHz approximately. 
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Figure 9B-5-9 


SELF CHECK MODE TROUBLESHOOTING CHART 
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Model 5302A 
Maintenance 


TEST POINTS USING HP 10525A LOGIC PROBE 


High (lamp on) 


Low (lamp off) 


Goes Low when FUNCTION switch is switched out of CHECK. 


Goes Low when 5300 RESET is pressed. 


Goes High when FUNCTION switch is switched out of CHECK. 


Goes High when 5300 RESET is pressed. 


Goes Low when FUNCTION switch is switched out of CHECK. 

Goes Low when 5300 RESET is pressed. 

Goes High (bright) when 5300 RESET is pressed. 

Goes High (Dim) when FUNCTION switch is switched out of CHECK. 


OSCILLOSCOPE: 


All waveforms dc coupled through a 10:1 divider probe; + slope (except where noted), INT 


triggering. 


5302A: 


Separated from casting. 


Waveforms taken with 180A Oscilloscope. 


LOGIC CONDITIONS IN SELF CHECK MODE 


u21 22 
13eH 1 Gated L—H 
| 2 Gated L—H 2 Gated H-L 
3 Gated H—L 3 Gated L—H 
4H 4 H 
Khe As 5 Gated L—H 
Ome: 6 Gated H—L 
7 BGND 7 GND 
8 HTP4 8 Gated H—L 
Sep 9 Gated L—-H 
10 H 10 H 
11 Gated H—L 11 Gated L—H 
12 Gated L—H TP3 12 Gated L—H 
bee 3s: 13 Gated L>H 
14 Voc 14 Voc 


See Paragraph 9B-5-30. 


EXP. STORAGE EXP. COUNTER 


All gated conditions represents frequency = 1 MHz approximately. 
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Figure 9B-7-2 
A1 5 MHz Board Assembly (Series 1112A or 1332A) 
(See Page 9B-7-7) 
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A1 50 MHz Board Assembly (Series 1112A or 1332A) 
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SALES & SERVICE OFFICES 


AFRICA, ASIA, AUSTRALIA 


ANGOLA 

Telectra 

Empresa Técnica de 
Equipamentos 
Eléctricos, S.A.R.L 

R. Barbosa Rodrigues, 42-1 DT 

Caixa Postal, 6487 

Luanda 


Tel: 35515/6 

Cable: TELECTRA Luanda 

AUSTRALIA 

Hewlett-Packard Australia 
Ltd 


31-41 Joseph Street 
Blackburn, Victoria 3130 

P.O. Box 36 

Doncaster East, Victoria 3109 
Tel: 89-6351 

Telex: 31-024 

Cable: HEWPARD Melbourne 


Hewlett-Packard Australia 


. Utd 
31 Page Street 
Pymble 
New South Wales, 2073 
Tel: 449-6566 
Telex: 21561 
Cable: HEWPARD Sydney 


Hewlett-Packard Australia 
Ltd 


153 Greenhill Road 
Parkside, S.A, 5063 
Tel: 272-5911 

Telex: 82536 ADEL 

Cable: HEWPARD ADELAID 


were Packard Australia 


141 Ming Highway 
Nedlands, W A. 6009 
Tel: 86-5455 

Telex. 93859 PERTH 
Cable: HEWPARD PERTH 


Hewlett-Packard Australia 
Ltd 


121 Wollongong Street 
Fyshwick. A.C.T. 2609 
Tel: 95-2733 

Telex: 62650 Canberra 

Cable: HEWPARD CANBERRA 


Hewlett Packard Australia 
Ltd 


5th Floor 

Teachers Union Building 
495-499 Boundary Street 
Spring Hill, 4000 Queensland 
Tel: 229-1544 

Cable: HEWPARD Brisbane 


GUAM 

Medical/Pocket Calculators Only 
Guam Medical Supply, Inc 

Jay Ease Building, Room 210 


HONG KONG 

Schmidt & Co.(Hong Kong) Ltd 
P.O. Box 297 

Connalight Centre 

39th Floor 

Connaught Road, Central 

Hong Kong 

Tel: H-255291-5 

Telex: 74766 SCHMC HX 

Cable: SCHMIDTCO Hong Kong 


INDIA 

Blue Star Ltd 
Kasturi Buildings 
Jamshedji Tata Rd 
Bombay 400 020 
Tel: 29 50 21 
Telex: 001-2156 
Cable BLUEFROST 


Blue Star Ltd 

Sahas 

414/2 Vir Savarkar Marg 
Prabhadevi 

Bombay 400 025 

Tel: 45 78 87 

Telex: 011-4093 

Cable: FROSTBLUE 


Blue Star Ltd 
Band Box House 
Prabhadevi 
Bombay 400 025 
Tel: 45 73 01 
Telex: 011-3751 
Cable: BLUESTAR 
Blue Star Ltd. 

7 Hare Street 

P.O. Box 506 
Calcutta 700 001 
Tel: 23-0131 

Telex: 021-7655 
Cable: BLUESTAR 


Blue Star Ltd. 

7th & 8th Floor 
Bhandari House 

91 Nehru Place 

New Delhi 110024 
Tel: 634770 & 635166 
Telex: 031-2463 

Cable: BLUESTAR 


Blue Star Ltd. 

Blue Star House 
11/11A Magarath Road 
Bangalore 560 025 
Tel: 55668 

Telex: 043-430 

Cable: BLUESTAR 


Blue Star Ltd 

Meeakshi Mandiran 

xxx/1678 Mahatma Gandhi Rd 
Cochin 682 016 

Tel: 32069, 3216132282 
Telex: 0885-514 

Cable: BLUESTAR 

Blue Star Ltd 

1-1-117/1 

Sarojini Devi Road 


Blue Star Ltd 

2/34 Kodambakkam High Road 
Madras 600034 

Tel: 82056 

Telex: 041-379 

Cable: BLUESTAR 


INDONESIA 

BERCA Indonesia P.T. 
P.O. Box 496/Jkt 
JLNeAbdul Muis 62 


Jakarta 

Tel: 40369, 49886. 49255,356038 
JKT.42895 

Cable: BERCACON 


BERCA Indonesia P.t. 
63 JL. Raya Gubeng 
Surabaya 

Tel: 443 


ISRAEL 

Electronics & Engineering Div 
of Motorola Israel Ltd 

17, Kremenetski Street 

P.O. Box 25016 

Tel-Aviv 

Tel: 38973 

Telex: 33569 

Cable: BASTEL Tel-Aviv 


JAPAN 

Yokogawa-Hewlett-Packard Ltd 

Ohashi Building 

59-1 Yoyogi 1-Chome 

Shibuya-ku, Tokyo 151 

Tel: 03-370-2281/92 

Telex: 232-2024YHP MARKET 
TOK 23-724 

Cable: YHPMARKET 


Yokogawa-Hewlett-Packard Ltd 
Chuo Bidg.. 4th Floor 

4-20, Nishinakajima 5-chome 
Yodogawa-ku, Osaka-shi 
Osaka, 532 

Tel: 06-304-6021 
Yokogawa-Hewlett-Packard Ltd 
Nakamo Building 

24 Kami Sasajima-cho 
Nakamura-ku, Nagoya , 450 
Tel: (052) 571-5171 


Yokogawa-Hewlett-Packard Ltd 
Tanigawa Building 

2-24-1 Tsuruya-cho 
Kanagawa-ku 

Yokohama, 221 

Tel: 045-312-1252 

Telex: 382-3204 YHP YOK 
Yokogawa-Hewlett-Packard Ltd. 
Mito Mitsu Building 

105, Chome-1,San-no-maru 
Mito, Ibaragi 310 

Tel:: 0292-25-7470 


Yokogawa-Hewlett-Packard Ltd. 


Yokogawa-Hewlett-Packard Ltd 
Kumagaya Asahi 

Hackijuni Building 

4th Floor 

3-4, Tsukuba 

Kumagaya, Saitama 360 

Tel: 0485-24-6563 


KENYA 

Technical Engineering 
Services(E.A.)Ltd.. 

P.O. Box 18311 

Nairobi 

Tel: 557726/556762 

Cable: PROTON 


Medical ot 

International Aeradio(E.A.)Ltd., 
P.O. Box 19012 

Nairobi Airport 

Nairobi 

Tel: 336055/56 

Telex: 22201/22301 

Cable: INTAERIO Nairobi 


KOREA 

Samsung Electronics Co.. Ltd 

20th Fl ey coo Bldg. 250, 2-KA 
C.P.0. Box 277 

Taepyung-Ro, Chung-Ku 

Seoul 

Tel: (23) 6811 

Telex: 22575 

Cable: ELEKSTAR Seoul 


MALAYSIA 

Teknik Mutu Sdn. Bhd. 
2 Lorong 13/6A 

Section 13 

Petaling Jaya, Selangor 
Tel: 54994/54916 

Telex: MA 37605 


Protel Engineering 
P.O. Box 1917 

Lot 259, Satok Road 
Kuching, Sarawak 
Tel: 2400 

Cable: PROTEL ENG 


MOZAMBIQUE 

A.N. Goncalves. Lta 

162, 1 Apt. 14 Av. D. Luis 
Caixa Postal 107 
Lourenco Marques 

Tel: 27091, 27114 

Telex: 6-203 NEGON Mo 
Cable: NEGON 


NEW ZEALAND 
Hewlett-Packard (N.Z.) Ltd 
P.O. Box 

Courtenay Place 

Wellington 

Tel: 877-199 

Cable: HEWPACK Wellington 
Hewlett-Packard (N.Z.) Ltd 
Pakuranga Professional Centre 
267 Pakuranga Highway 


Analytical/Medical Only 

Medical Supplies N.Z. Ltd 
Scientific Division 

79 Carlton Gore Rd., Newmarket 
P.O. Box 1234 

Auckland 

Tel: 75-289 

Cable:DENTAL Auckland 


Analytical/Medical Only 
Medical Supplies N.Z. Ltd 
P.O. Box 1994 

147-161 Tory St 
Wellington 

Tel: 850-799 

Telex: 3858 

Cable: DENTAL, Wellington 


Analytical/Medical Only 
Medical Supplies N.Z. Ltd 
P.O. Box 309 

239 Stanmore Road 
Christchurch 

Tel: 892-019 

Cable: DENTAL, Christchurch 


Analytical/Medical Only 
Medical Supplies N.Z. Ltd 
303 Great King Street 
P.O. Box 233 

Dunedin 

Tel: 88-817 

Cable: DENTAL, Dunedin 


NIGERIA 

The Electronics 
Instrumentations Ltd 

N6B/770 Oyo Road 

Oluseun House 

P.M.B. 5402 

Ibadan 

Tel: 61577 

Telex. 31231 TEIL Nigeria 

Cable: THETEIL Ibadan 

The Electronics Instrumenta- 
tions Ltd 

144 Agege Motor Road, Mushin 

P.O. Box 6645 


Lagos 
Cable: THETEIL Lagos 


PAKISTAN 

Mushko & Company. Ltd 
Oosman Chambers 
Abdullah Haroon Road 
Karachi-3 

Tel eee 512927 
Telex 

Cable COOPERATOR Karachi 
Mushko & Company, Ltd 
38B. Satellite Town 
Rawalpindi 

Tel: 41924 

Cable: FEMUS Rawalpindi 


PHILIPPINES 

The Online Advanced 
Systems Corporation 

Rico House 

Amorsolo cor. Herrera Str 


RHODESIA 

Field Technical Sales 
45 Kelvin Road North 
P.O. Box 3458 
Salisbur 

Tel: 705231 (5 lines) 
Telex: RH 4122 


SINGAPORE 

Hewlett-Packard Singapore 
(Pte.) Ltd 

1150 Depot Road 

Alexandra P.O. Box 58 

Singapore 4 

Tel: 270-2355 

Telex. HPSG RS 21486 

Cable: HEWPACK. Singapore 


SOUTH AFRICA 
Hewlett-Packard South Africa 


(Pty.). Ltd 
Private Bag Wendywood 
Sandton, Transvaal 2144 
Hewlett-Packard Centre 
Daphne Street, Wendywood. 
Sandton, Transvaal 2144 
Tel: 802-10408 
Telex: 8-4782 
Cable: HEWPACK JOHANNESBURG 


Service Department 
Hewlett-Packard South Africa 


Gramley, Sandton, 2018 
451 Wynberg Extension 3, 
Sandton, 2001 

Tel. 636-8188/9 

Telex: 8-2391 


Hewlett-Packard South Africa 


P.O Sox 120 

Howard Place, Cape Province, 7450 

Pine Park Centre, Forest Drive. 

Pinelands, Cape Province, 7405 

Tel: 53-7955 thu 9 

Telex: 57-0006 

Service Department 

Hewlett-Packard South Africa 
(Pty.). Ltd 

P.O. Box 37099 

Overport, Durban 4067 

Braby House 


TAIWAN 

Hewlett-Packard Far East Ltd., 
Taiwan Branch 

39 ie) Hsiao West Road 
Sec. 1, 7th Floor 

Taipei 

Tel: 3819160-4 

Cable: HEWPACK TAIPEI 


Hewlett-Packard Far East Ltd 
Taiwan Branch 

68-2, Chung Cheng 3rd. Road 
Kaohsi woe 
Tel: (07) 242318-Kaohsiung 


Analytical Only 

San Kwang Instruments Co., Ltd., 
No. 20. Yung Sui Road 

Taipei 

Tel: 3715171-4 (5 lines) 

Telex: 22894 SANKWANG 

Cable: SANKWANG TAIPEI! 


TANZANIA 

Medical Only 

International Aeradio (E.A.), Ltd 
P.O. Box 861 

Dar es Salaam 

Tel: 21251 Ext. 265 

Telex: 41030 


THAILAND 

UNIMESA Co.. Ltd 
Elcom Research Building 
2538 Sukumvit Ave 
Bangkok 

Tel: 3932387, 3930338 
Cable: UNIMESA Bangkok 


UGANDA 

Medical Only 

International Aeradio(E.A.), Ltd.. 
P.O. Box 2577 

Kampala 

Tel: 54388 

Cable: INTAERIO Kampala 


ZAMBIA 

R Spat at en Ltd 
reat 

Tel: 73793 

Cable: ARJAYTEE. Lusaka 


OTHER AREAS NOT LISTED, C( 
Hewlett-Packard Intercontinental 
3200 Hillview Ave 


Palo Alto, California 94304 

P.O. Box 8947 Secunderabad 500 003 Inoue Building Box 51092 Legaspi Village, Makati 641 Ridge Road ; 

Tense 96911 Tel: 70126, 70127 1348-3, Asahi-cho, 1-chome Pakuranga Metro Manila Durban, 4001 Lipth ts Rea 

Tel: 646-4513 Cable: BLUEFROST Atsugi, Kanagawa 243 Tel: 569-651 Tel: 85-35-81, 85-34-91 Tel: 88-7478 

Cable: EARMED Guam Telex: 015-459 Tel: 0462-24-0452 Cable: HEWPACK Auckland Telex: 3274 ONLINE Telex: 6-7954 Cable: HEWPACK Palo Alto 
BER ONTARIO 

Hewlett Packard (Canada) Ltd. Hewlett-Packard (Canada) Ltd 

11620A - 168th Street 1020 beg pti! 

EdmontonT5M 319 a. ares 

Tel: (403) 452-3670 MANITOBA el: (613) 820- QUEBEC 


TWX: 610-831-2431 


Hewlett-Packard (Canada) Ltd. 
it 7220 Fisher St. S.E 


4) T2H 2H8 
Tel: ra Ua ) 253-2713 
Twx: 610-821-6141 


BRITISH COLUMBIA 
Hewlett-Packard (Canada) Ltd 
837 E, Cordova Street 
Vancouver V6A 3R2 

Tel: (604) 254-0531 

TWX: 610-922-5059 


Hewlett-Packard (Canada) Ltd 
513 Century St. 

St. James 

Winni R3H OL8 
Tel: (2 » 86-7581 
TWX: 610-671-3531 


NOVA SCOTIA 
Hewlett-Packard (Canada) Ltd 
800 Windmill Road 
Dartmouth B3B 1L1 

Tel: (902) 469-7820 

TWX: 610-271-4482 HFX 


TWX: 610-563-1636 
Hewlett-Packard (Canada) Ltd 
6877 Goreway Drive 
Mississauga L4V 1M8 

Tel: (416) 678-9430 

TWX: 610-492-4246 


Hewlett-Packard (Canada) Ltd 
275 Hymus Blvd 

Pointe Claire H9R 1G7 

Tel: (514) 697-4232 

TWX: 610-422-3022 

TLX: 05-821521 HPCL 


FOR CANADIAN AREAS NOT 
Contact Hewlett-Packard (Canada) 
Ltd. in Mississauga 


CENTRAL AND SOUTH AMERICA 


ARGENTINA 
ee Argentina 
A 


Av. Leandro N. Alem 822 - 12 
1001 Buenos Aires 

Tel: 31-6063,4,5,6 and 7 
Telex: 122443 AR CIGY 

Cable: HEWPACK ARG 


BOLIVIA 

Casa Kavlin S.A. 

Calle Potosi’ 1130 

P.O. Box 500 

La Paz 

Tel: 41530,53221 

Telex: CWC BX 5298,ITT 3560082 
Cable: KAVLIN 


BRAZIL 
Hewlett-Packard do Brasil 
1e.C. Ltda 

Avenida Rio Negro, 980 


Tel: 429-3222 


Hewlett-Packard do Brasil 
le.C. Ltda 

Rua Padre Chagas, 32 
90000-Pérto Alegre-RS 

Tel: (0512) 22-2998, 22-5621 
Cable: HEWPACK Potto Alegre 


Hewlett-Packard do Brasil 
1.E.C. Ltda. 
Rua Siqueira Campos, 53 
Copacabana 
20000-Rio de Janeiro 
Tel: 257-80-94-DDD (021) 
Telex: 391-212-1905 HEWP-BR 
Cable: HEWPACK 

Rio de Janeiro 


CHILE 

Calcagni y Metcalfe Ltda 
Alameda 580-Of. 807 
Casilla 2118 

Santiago, 1 

Tel: 398613 

Telex: 3520001 CALMET 
Cable: CALMET Santiago 


COLOMBIA 

Instrumentacidn 

Henrik A. Langebaek & Kier S.A. 
Carrera 7 No. 48-75 

Apartado Aéreo 6287 

Bogota, | 0. 

Tel: 69-88-77 

Cable: AARIS Bogotd 

Telex: 044-400 


COSTA RICA 

Cientifica Costarricense S.A. 
Avenida 2. Calle 5 

San Pedro de Montes de Oca 
Apartado 10159 

San Jose 

Tel: 24-38-20, 24-08-19 
Telex: 2367 GALGUR CR 
Cable: GALGUR 


ECUADOR 

Calculators Only 
Computadoras y Equipos 
Electrdnicos 

P.O. Box 6423 CCI 

Eloy Alfaro #1824,3 Piso 
Quito 

Tel: 453482 

Telex: 02-2113 Sagita Ed 
Cable: Sagita-Quito 


EL SALVADOR 

Instrumentacion y Procesamiento 
Electronico de el Salvador 

Bulevar de los Heroes 11-48 

San Salvador 

Tel: 252787 


GUATEMALA 

IPESA 

Avenida La Reforma 3-48. 
Zona 9 

Guatemala City 

Tel: 63627, 64786 

Telex: 4192 Teletro Gu 


MEXICO 

Hewlett-Packard Mexicana, 
S.A. de C.V. 

Av. Periférico Sur No. 6501 
Tepepan, Xochimilco 
Mexico 23, D.F 

Tel: 905-676-4600 


Hewlett-Packard Mexicana, 
de C.V 

Ave. Constitucidn No. 2184 

Monterrey, N.L. 

Tel: 48-71-32, 48-71-84 

Telex: 038-410 


NICARAGUA 

Roberto Terdn G 

Apartado Postal 689 
Edificio Terdn 

Managua 

Tel: 25114, 23412,23454 
Cable: ROTERAN Managua 


PANAMA 

Sevens Spe SA 
P.O. Box 492: 

Calle Samuel Lewis 
Cuidad de Panama 
Tel: 64-2700 

Telex: 3483103 Curunda, 


Canal Zone 
Cable: ELECTRON Panama 


PERU 

Compafila Electro Médica S.A 
Los Flamencos 145 

San Isidro Casilla 1030 
Lima 1 

Tel: 41-4325 

Cable: ELMED Lima 


PUERTO RICO 
Hewlett-Packard Inter-Americas 
Puerto Rico Branch Office 
Calle 272, 

No. 203 Urb. Country Club 
Carolina 00924 

Tel: (809) 762-7255 

Telex: 345 0514 


URUGUAY 

Pablo Ferrando S.A 
Comercial e Industrial 
Avenida Italia 2877 

Casilla de Correo 370 
Montevideo 

Tel: 40-3102 

Cable: RADIUM Montevideo 


VENEZUELA 
Hewlett-Packard de Venezuela 


CA 

P.0. Box 50933 

Caracas 105 

Los Ruices Norte 

3a Transversal 

Edificio Segre 

Caracas 107 

Tel: 35-00-11 (20 lines) 
Telex: 25146 HEWPACK 
Cable: HEWPACK Caracas 


FOR AREAS NOT LISTED, CO! 
Hewlett-Packard 

Inter-Americas 

3200 Hillview Ave. 

Palo Alto, California 94304 

Tel: (415) 493-1501 

TWX: 910-373-1260 

Cable: HEWPACK Palo Alto 

Telex: 034-8300, 034-8493 
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EUROPE, NORTH AFRICA AND MIDDLE EAST 


AUSTRIA 
Hewlett-Packard Ges.m.b.H 
Handelskai 52 

0. box 7 
A-1205 Vienna 
Tel: (0222) 351621 to 27 
cable: HEWPAK Vienna 
Telex: 75923 hewpak a 


BELGIUM : 
Hewlett-Packard Benelux 
S.AJNV 
Avenue de Col-Vert, 1. 
get eee 

-1170 Brussels 
Tel: (02) 672 22 40 
Cable: PALOBEN Brussels 
Telex: 23 494 paloben bru 


CYPRUS 
18 Gen 
aes & Xenopoulos Rd 


or scales 

Tel: 45628/29 

Cable: KYPRONICS PANDEHIS 
Telex: 3018 


CZECHOSLOVAKIA 

Vyvojova a Provozni Zakladna 
Vyzkumnych Ustavu v Bechovicich 
CSSR-25097 Bechovice u Prahy 
Tel: 89 93 41 

Telex: 121333 


Institute of Medical Bionics 
Vyskumny Ustav Lekarskej Bioniky 
Jedlova 6 

CS-88346 Bratislava-Kramare 
Tel: 44-551/45-541 


DDR 
Entwicklungslabor der TU Dresden 
beh ren Meinsberg 
ODR-730: 

ches ge ae pied 
Tel: 37 667 
Telex: 112145 


Export Contact AG Zuerich 
Guenther Forgber 
Schlegelstrasse 15 

1040 Berlin 

Tel: 42-74-12 

Telex: 111889 


DENMARK 
Hew’ett-packard A/S 
Daievey 52 
3460 Birkerod 
Te’ (02) 81 66 40 
Cable; HEWPACK AS 
~letex: 37409 hpas dk 


Hewlett-Packard A/S 


Navervej 1 
OK- 8600 Silkeborg 


Tel: (06) 82 71 66 
Telex: 37409 hpas dk 
Cable: HEWPACK AS 


FINLAND 

Hewlett-Packard OY 
Nahkahousuntie 5 

P.O. Box 6 

SF-00211 Helsinki 21 

Tel: (90) 6923031 

Cable: HEWPACKOY Helsinki 
Telex: 12-1563 HEWPA SF 


FRANCE 
Hewlett-Packard France 
Quartier de Courtaboeuf 
Boite Postale No. 6 
F-91401 “er Cédex 
Tel: (1) 907 78 25 
Cable: HEWPACK Orsay 
Telex: 600048 
Hewlett-Packard France 
Agency Régionale 

“Le Saquin’’ 

Chemin des Mouilles 
B.P. 162 


F-69130 Ecully 

Tel: (78) 33 81 25, 
Cable: HEWPACK Eculy 
Telex: 31 06 17 


Hewlett-Packard France 
Agence Régionale 

Péricentre de la Cépiére 
Chemin de la Cépiére, 20 
F-31300 Toulouse-Le Mirail 
Tel:(61) 40 11 12 

Cable: HEWPACK 51957 
Telex: 510957 


Hewlett-Packard France 

Agence Régionale 

Aéroport principal de 
Marseille-Marignane 
F-13721 Marignane 

Tel: (91) 89 12 36 

Cable: HEWPACK MARGN 

Telex: 410770 

sey Packard France 
iat Régionale 

Avenue de Rochester 

BP. 1124 

F-35014 Rennes Cédex 

Tel: (99) 36 33 21 

Cable: HEWPACK 74912 

Telex: 740912 


Hewlett-Packard France 
Agence Régionale 

74, Allée de la Robertsau 
F-67000 Strasbourg 
Tel: (88) 35 23 20/21 
Telex: 890141 

Cable: HEWPACK STRBG 


Hewlett-Packard France 
Agence Régionale 
Centre Vauban 

201, rue Colbert 
Entrée A2 

F-59000 Lille 

Tel: (20) 51 44 14 
Telex: 820744 


Hewlett-Packard France 

Centre d’ Affaires Paris-Nord 
Batiment Ampére 

Rue de La Commune de Paris 

B.P. 300 

F-93153 Le Blanc Mesnil Cédex 
Tel: (01) 931 88 50 


GERMAN FEDERAL 
REPUBLIC 


Hewlett-Packard GmbH 
Vertriebszentrale Frankfurt 
Bernerstrasse 117 

Postfach 560 140 

D-6000 Frankfurt 56 

Tel: (0611) 50 04-1 

Cable: HEWPACKSA Frankfurt 
Tel. (0611) 50 04-1 

Cable: HEWPACKSA Frankfurt 
Telex: 04 13249 hptfmd 
Hewlett-Packard GmbH 
Technisches Buero Béblingen 
Herrenbergerstrasse 110 
0-7030 Sr ate Wurttemberg 
Tel Lig Ri 

Cable: HEPAK Boblingen 
Telex: 07265739 bbn 


Hewlett-Packard GmbH 
Technisches Buero Disseldort 
Emanuel-Leutze-Str.1 (Seestern) 
D-4000 Dusseldorf 11 

Tel: (0211) 59711 

Telex: 085/86 533 hpdd d 


Hewlett-Packard GmbH 
Technisches Buero Hamburg 
Wendenstrasse 23 

D-2000 Hamburg 1 

Tel: (040) 24 13 93 

Cable: HEWPACKSA Hamburg 
Telex: 21 63 032 hphh d 


Hewlett-Packard GmbH 
Technisches Buero Hannover 
Am Grossmarkt 6 

0-3000 Hannover 91 

Tel: (0511) 46 60 01 

Telex: 092 3259 


Hewlett-Packard GmbH 
Werk Groetzingen 
Ohmstrasse 6 

D-7500 Karlsruke 41 
Tel aye 69 40 06 
Telex: 07-825707 


Hewlett-Packard GmbH 
Technisches Buero Nuremberg 
Neumeyer Str. 90 

0-8500 Nurember. 

Tel: (0911) 56 30 83/85 
Telex: 0623 860 


Hewlett-Packard GmbH 
Technisches Buero Munchen 
Unterhachinger Strasse 28 
ISAR Center 

0-8012 Ottobrunn 

Tel: (089) 601 30 61/7 

Cable: HEWPACKSA Munchen 
Telex: 0524985 


Hewlett-Packard GmbH 
Technisches Buero Berlin 
Keith Strasse 2-4 
0-1000 Berlin 30 

Tel: (030) 24 90 86 
Telex: 18 3405 hpbin d 


GREECE 

Kostas Karayannis 

08, Omirou Street 

GR- Athens 133 

Tel: 3237731 

Cable: RAKAR Athens 
Telex: 21 59 62 rkar gr 


ron Only 


ECO" G Saednanassin & Co 


Marni 17 

GR - Athens 103 

Tel: 522 1915 

Cable: INTEKNIKA Athens 
Telex: 21 5329 INTE GR 


Medical Only 
Technomed Hellas Ltd 
52,Skoouta Street 

GR - Athens 135 

Tel: 362 6972. 363 3830 
Cable:ETALAK athens 
Telex: 21-4693 ETAL GR 


HUNGARY 

MTA 

Muszerugyi és Méréstechnikai 
Szolgalata 

Lenin Krt. 67 

1391 Budapest VI 


Tel: 42 03 38 
Telex: 22 51 14 


ICELAND 

Medical Only 

Elding Trading Company Inc 
Hafnarhvoli - Tryggvatotu 
IS-Reykjavik 

Tel: 1 58 20 

Cable: ELDING Reykjavik 


IRAN 

Hewlett-Packard Iran Ltd 
No. 13, Fourteenth St. 
Miremad Avenue 

P.O. Box 41/2419 
IR-Tehran 

Tel: 851082-7 

Telex: 21 25 74 khrm ir 


IRAQ 

Hewlett-Packard Trading Co 

4/1/8 Mansoor City 

Baghdad 

Tel: 5517827 

Telex: 2455 hepairaq ik 

Cable: HEWPACDAD, 
Baghdad Iraq 


IRELAND 
Hewlett-Packard Ltd. 

King Street Lane 
GB-Winnersh,Wokingham 
Berks, RG11 5AR 

Tel: (0734) 78 47 74 
Telex: 847178/848179 


ITALY 

Hewlett-Packard Italiana S.p.A 
Via Amerigo Vespucci 2 
Casella postale 3645 

1-20100 Milano 

Tel: (2) 6251 (10 lines) 

Cable: HEWPACKIT Milano 
Telex: 32046 


Hewlett-Packard Italiana S.p.A 
Via Pietro Maroncelli 40 

(ang. Via Visentin) 

|-35100 Padova 

Tel: (49) 66 48 88 

Telex: 41612 Hewpacki 
Medical on'y 

Hewlett-Packard Italiana S.p.A 
Via d'Aghiardi, 7 

|-56100 Pisa 

Tel: (050) 2 32 04 

Telex: 32046 via Milano 
Hewlett-Packard Italiana S.p.A 
Via G. Armellini 10 

1-00143 Roma 

Tel: (06) 54 69 61 

Telex: 61514 

Cable: HEWPACKIT Roma 


Hewlett-Packard Italiana S._p.A 
sae eee Lanza 

1-1031 

Tel (rly 682245/659308 


Medical/Calculators Only 
Hewlett-Packard Italiana S.p.A 
Via Principe Nicola 43 G/C 
1-95126 Catania 

Tel:(095) 37 05 04 


Hewlett-Packard Italiana S.p.A 
Via Amerigo Vespucci, 9 
|-80142 Napoli 

Tel: (081) 33 77 11 


Hewlett-Packard Italiana S.p.A. 


Via E. Masi, 9/B 
1-40137 Boi 
Tel: (051) 30 5 87 


KUWAIT 
Al-Khaldiya Trading & 
Contracting Co 
P.O. Box 830-Saft 
Kuwait 
Tel: 424910-411726 
Telex: 2481 areeg kt 
Cable: VISCOUN 


LUXEMBURG 
Hewlett-Packard Benelux 
S.A./N.V 

Avenue du Col-Vert, 1, 
(Groenkraaglaan) 

B-1170 Brussels 

Tel: (02) 672 22 40 
Cable: PALOBEN Brussels 
Telex: 23 494 


MOROCCO 

Gerep 

190, Blvd. Brahim Roudani 
Casablanca 

Tel: 25-16-76/25-90-99 
Cable: Gerep-Casa 

Telex: 23739 


NETHERLANDS 
Hewlett-Packard Benelux N.V 
Van Heuven Goedhartlaan 121 
P.O. Box 667 

NL-1134 Amstelveen 

Tel: (020) 47 20 21 

Cable: PALOBEN Amsterdam 
Telex: 13 216 hepa nl 


NORWAY 
Hewlett-Packard Norge A/S 
Nesveien 13 

Box 149 

N-1344 Haslum 

Tel: (02) 53 83 60 

Telex: 16621 hpnas n 


POLAND 

Biuro Informacji Technicznej 
Hewlett-Packard 

U1 Stawki 2, 6P 
00-950Warszawa 

Tel: 395962/395187 

Telex: 81 24 53 hepa pl 


UNIPAN 

Zaklad Doswiadczalny 

Budowy sie iat Naukowej 

U1. Krajowej Rady Narodowej 51/55 

00-800 Warszawa 

Tel: 36190 

Telex: 81 46 48 

Zaklady Naprawcze Sprzetu 
Medycznego 

Plac copped Paryskie) 6 

90-007 L 

Tel: 334- n "337-83 


PORTUGAL 
Telectra-Empresa Técnica de 
Equipamentos Eléctricos S.a.r.| 
Rua Rodrigo da Fonseca 103 
P.O. Box 2531 

P-Lisbon 1 

Tel: (19) 68 60 72 

Cable: TELECTRA Lisbon 

Telex: 12598 


Medical only 

Mundinter 

eine Mundial de Comércio 
art 

Av.A.A.de Aguiar 138 

P.O. Box 2761 

P - Lisbon 

Tel: (19) 53 21 31/7 

Cable: INTERCAMBIO Lisbon 


RUMANIA 

Hewlett-Packard Reprezentanta 
Bd.N. Balcescu 16 
Bucharest 

Tel: 158023/138885 

Telex: 10440 


LLR.UC 

Intreprinderea Pentru 
Intretinerea 

Si Repararea Utilajelor de Calcul 

B-dul prof. Dimitrie Pompei 6 

Bucharest-Sectorul 2 

Tel: 12 64 30 

Telex: 11716 


SAUDI ARABIA 

Modern Electronic Establishment 
King Abdul Aziz str.(Head office) 
P.O. Box 1228 

Jeddah 

Tel: 31173-332201 

Cable: ELECTRA 

P.O. Box 2728 (Service center) 
Riyadh 

Tel: 62596-66232 

Cable: RAOUFCO 


SPAIN 

Hewlett-Packard Espafiola, S.A 
Jerez, Calle 3 

E-Madrid 16 

Tel:(1) 458 26 00 (10 lines) 
Telex: 23515 hpe 
Hewlett-Packard Espafola, S.A 
Milanesado 21-23 
E-Barcelona 17 

Tel: (3) 203 6200 (5 lines) 
Telex: 52603 hpbe e 


Hewlett-Packard Espafiola, S.A 
Av Ramon y Cajal. 1 

Edificio Sevilla, planta 9° 
E-Seville 5 

Tel: 64 44 54/58 


Hewlett-Packard Espafiola S.A 
Edificio Albia Il 7 

E-Bilbao-1 

Tel: 23 83 06/23 82 06 


Calculators Only 

Hewlett-Packard Espafiola S.A 
Gran Via Fernando El Catolico, 67 
E-Valencia-8 

Tel: 326 67 28/326 85 55 


SWEDEN 

Hewlett-Packard Sverige AB 

Enighetsvagen 1-3 

Fack 

S-161 20 Bromma 20 

Tel: (08) 730 05 50 

Cable: MEASUREMENTS 
Stockholm 

Telex: 10721 

Hewlett-Packard Sverige AB 

Ostra Vintergatan 22 

S-702 40 Orebro 

Tel: (019) 14 07 20 

Hewlett-Packard Sverige AB 

Frotallsgatan 30 

S-421 32 Vastra Frélunda 

Tel: (031) 49 09 50 


Telex: 10721 Via Bromma Office 


SWITZERLAND 
Hewlett-Packard (Schweiz) AG 
Zurcherstrasse 20 

0. Box 307 
CH-8952 Schlieren-Zurich 
Tel: (01) 730 52 40/730 18 21 
Cable: HPAG CH 
Telex, 53933 hpag ch 
Hewlett-Packard (schweiz) AG 
Chateau Bloc 19 
CH-1219 Le Lignon-Geneva 
Tel: (022) 96 03 22 
Cable: HEWPACKAG Geneva 
Telex: 27 333 hpag ch 


SYRIA 
Medical/Calculator only 
Sawah & Co 

Place Azmé 

B.P. 2308 
SYR-Damascus 

Tel: 16367, 19697, 14268 
Cable: SAWAH, Damascus 


TURKEY 

Telekom Engineering Bureau 
P.O. Box 437 

Beyoglu 

TR-Istanbul 

Tel: 49 40 40 

Cable: TELEMATION istanbul 
Telex: 23609 


Medical only 
EMA 


Muhendislik Kollektif Sirketi 
Adakale Sokak 41/6 
TR-Ankara 

Tel: 175622 

Analytical only 

Yilmaz Ozyurek 

Milli Mudafaa Cad No. 16/6 
Kizilay 

TR-Ankara 

Tel: 25 03 09 

Telex: 42576 ozek tr 


UNITED KINGDOM 
Hewlett-Packard Ltd 

King Street Lane 
GB-Winnersh, Wokingham 
Berks. RG11 5AR 

Tel: (0734) 78 47 74 

Cable: Hewpie London 
Telex:847178/9 


Hewlett-Packard Ltd 
Trafalgar House, 
Navigation Road 
Altrincham 
Cheshire WA14 1NU 
Tel: (061) 928 6422 
Telex: 668068 


Hewlett-Packard Ltd 
Lygon Court 

ereward Rise 
Dudley Road 
Halesowen, 
West Midlands B62 8SD 
Tel: (021) 550 9911 
Telex: 339105 


Hewlett-Packard Ltd 
Wedge House 

799, London Road 
GB-Thornton Heath 
Surrey CR4 6XL 

Tel: (01) 684 0103/8 
Telex: 946825 


Hewlett-Packard Ltd 

c/o Makro 

South Service wholesale Centre 
Wear Industrial Estate 

Washington 

GB-New Town, County Durham 
Tel: Washington 464001 ext. 57/58 


Hewlett-Packard Ltd 

10, Wesley St 
GB-Castleford 

West Yorkshire WF10 1AE 
Tel: (09775) 50402 

Telex: 557355 


Hewlett-Packard Ltd 

1, Wallace Way 
GB-Hitchin 

Herts 

Tel: (0462) 52824/56704 
Telex: 825981 


Hewlet-Packard Ltd 

2C. Avonbeg Industrial Estate 
Long Mile Road 

Dublin 12 

Tel: Dublin 509458 

Telex: 30439 


USSR 

Hewlett-Packard 

Representative Office USSR 
Pokrovsky Boulevard 4/17-KW 12 
Moscow 101000 

Tel:294-2024 

Telex: 7825 hewpak su 


YUGOSLAVIA 
Iskra-standard/Hewlett-Packard 
Miklosiceva 38/VII 

61000 Ljubljana 

Telb; 31 58 79/32 16 74 
Telex: 31583 


SOCIALIST COUNTRIES 
NOT SHOWN PLEASE 
CONTACT: 
Hewlett-Packard Ges.m.b.H 
P.O. Box 7 

A-1205 Vienna, Austria 

Tel: (0222) 35 16 21 to 27 
Cable: HEWPAK Vienna 
Telex: 75923 hewpak a 


MEDITERRANEAN pesca 

MIDDLE EAST COUNTRIES 
NOT SHOWN PLEASE. CONTACT: 

Hewlett-Packard S.A 

Mediterranean and Middle 

East Operations 

35, Kolokotroni Street 

Platia Kefallariou 

GR-Kifissia- Athens, Greece 

Tel: 8080337/359/429 

Telex: 21-6588 

Cable: HEWPACKSA Athens 


FOR OTHER AREAS 
NOT LISTED CONTACT 
Hewlett-Packard S.A 

7, rue du Bois-du-Lan 

P.O. Box 

CH-1217 Meyrin 2 - Geneva 
Switzerland 

Tel: (022) 82 70 00 

Cable: HEWPACKSA Geneva 
Telex: 2 24 86 


SSS 
UNITED STATES 


ALABAMA 

8290 Whitesburg Dr., S_E 
P.O. Box 4207 
Huntsville 35802 

Tel: (205) 881-4591 


Medical Only 

228 W. Valley Ave. 
Room 220 
Birmingham 35209 
Tel: (205) 942-2081/2 


ARIZONA 

2336 E. Magnolia St 
Phoenix 85034 
Tel: (602) 244-1361 


2424 East Aragon Rd. 
Tucson 85706 
Tel: (602) 294-3148 


“ARKANSAS 
Medical Service Only 
P.O. Box 5646 
Brady Station 

Little Rock 72215 
Tel: (501) 376-1844 


CALIFORNIA 

1430 East Orangethorpe Ave. 
Fullerton 92631 

Tel: (714) 870-1000 

3939 Lankershim Boulevard 
North Hollywood 91604 
Tel: (213) 877-1282 

TWX: 910-499-2671 

5400 West Rosecrans Bivd 
P.O. Box 92105 

World Way Postal Center 
Los Angeles 90009 

Tel: (213) 970-7500 

"Los Angeles 

Tel: (213) 776-7500 

3003 Scott Boulevard 
Santa Clara 95050 

Tel: (408) 249-7000 

TWX: 910-338-0518 


“Ridgecrest 

Tel: (714) 446-6165 

646 W. North Market Blvd 
Sacramento 95834 

Tel: (916) 929-7222 
9606 Aero Drive 

P.O. Box 23333 

San Diego 92123 

Tel: (714) 279-3200 


COLORADO 

5600 South Ulster Parkway 
Englewood 80110 

Tel: (303) 771-3455 


CONNECTICUT 
12 Lunar Drive 
New Haven 06525 
Tel: (203) 389-6551 
TWX: 710-465-2029 


FLORIDA 

P.O. Box 24210 

2806 W. Oakland Park Blvd 
Ft. Lauderdale 33311 
Tel: (305) 731-2020 
“Jacksonville 
Medical Service on 
Tel: (904) 398-066: 

P.O. Box 13910 

6177 Lake Ellenor Dr. 
Orlando 32809 

Tel: (305) 859-2900 
P.O. Box 12826 
Pensacola 32575 

Tel: (904) 476-8422 


GEORGIA 

P.0. Box 105005 
Atlanta 30348 

Tel: (404) 955-1500 
TWX'810-766-4890 
Medical Service Only 
“Augusta 30903 
Tel: (404) 736-0592 
P.O. Box 2103 
Warner Robins 31098 
Tel: (912) 922-0449 


HAWAII 

2875 So. King Street 
Honolulu 96814 
Tel: (808) 955-4455 
Telex: 723-705 


ILLINOIS 

5201 Tollview Dr 

Rolling meadows 60008 
Tel: (312) 255-9800 

TWX: 910-687-2260 


INDIANA 

7301 North Shadeland Ave 
Indianapolis46250 

Tel: (317)842-1000 

TWX: 810-260-1797 


1OWA 

2415 Heinz Road 
lowa City 52240 
Tel: (319) 338-9466 


KENTUCKY 

Medical Only 

Atkinson Square 

3901 Atkinson Dr., 

Suite 407 Atkinson Square 
Louisville 40218 

Tel: (502) 456-1573 


LOUISIANA 

P.O. Box 840 

3229-39 Williams Boulevard 
Kenner 70063 

Tel: (504) 443-6201 


MARYLAND 

6707 Whitestone Road 
Baltimore 21207 
Tel: ae 944-5400 
TWX: 710-862-9157 


2 Choke Cherry Road 
Rockville 20850 

Tel: (301) 948-6370 
TWX: 710-828-9684 


MASSACHUSETTS 
32 Hartwell Ave 
Lexington 02173 
Tel: (617) 861-8960 
TWX: 710-326-6904 


MICHIGAN 

23855 Research Drive 
Farmington Hills 48024 
Tel: (313) 476-6400 

724 West Centre Ave. 
Kalamazoo 49002 

Tel: (606) 323-8362 


MINNESOTA 
2400 N. Prior Ave 
St. Paul 55113 
Tel: (612) 636-0700 


MISSISSIPPI 
“Jackson 

Medical Service on 
Tel: (601) 982- e304 


MISSOURI 
11131 Colorado Ave 
Kansas City 64137 


Tel: (816) 763-8000 
TWX: 910-771-2087 
1024 Executive Parkway 
St. Louis 63141 

Tel: (314) 878-0200 


NEBRASKA 
Medical Oni 

7\7| Mercy Road 
Suite 110 

Omaha 68106 

Tel: (402) 392-0948 


NEW JERSEY 

W. 120 Century Rd 
Paramus 07652 

Tel: ve} 265-5000 

TWX: 710-990-4951 
Crystal Brook Professional 

Building 

Eatontown 07724 
Tel:(201) 542-1384 


NEW MEXICO 

P.O. Box 11634 

Station E 

11300 Lomas Blvd., N.E 
ee jue 87123 
Tel: (505) 292-1330 
TWX: 910-989-1185 


156 Wyatt Drive 

Las Cruces 88001 
Tel: (505) 526-2484 
TWX: 910-9983-0550 


NEW YORK 

6 Automation Lane 
Computer Park 
Albany 12205 

Tel: (518) 458-1550 


201 South Avenue 
Poughkeepsie 12601 
Tel: (914) 454-7330 
TWX: 510-253-5981 


650 Perinton Hill Office Park 
Fairport 14450 
Tel: (716) 223-9950 


5858 East Molloy Road 
Syracuse 13211 

Tel: (315) 454-2486 
TWX: 710-541-0482 


1 Crossways Park West 
Woodbury 11797 
Tel: (516) 921-0300 
TWX: 710-990-4951 


NORTH CAROLINA 
P.O. Box 5188 

1923 North Main Street 
High Point 27262 

Tel: (919) 885-8101 


OHIO 

16500 Sprague Road 
Cleveland 44130 
Tel: (216) 243-7300 
TWX: 810-423-9430 
330 Progress Rd 
Dayton 45449 

Tel: (513) 859-8202 
1041 Kingsmill Parkway 
Columbus 43229 
Tel: (614) 436-1041 


OKLAHOMA 

P.O. Box 32008 
Oklahoma City 73132 
Tel: (405) 721-0200 


OREGON 

17890 SW Lower Boones 
Ferry Road 

Tualatin 97062 

Tel: (503) 620-3350 


PENNSYLVANIA 

111 Zeta Drive 

Pittsburgh 15238 

Tel: (412) 782-0400 

1021 8th Avenue 

King of Prussia sheers Park 
King of Prussia 194 

Tel bts) 265-7000 

TWX: 510-660-2670 


SOUTH CAROLINA 
6941-0 N. Trenholm Road 
Columbia 29260 

Tel: (803) 782-6493 


TENNESSEE 
“Knoxville 
Medical Service only 
Tel: (615) 523-5022 


3027 Vanguard Dr 
Director's Plaza 
Memphis 38131 
Tel: (901) 346-8370 


Nashville 
Medical Service only 
Tel: (615) 244-5448 


TEXAS 

P.O. Box 1270 

201 E. Arapaho Rd 

Richardson 75080 
Tel: (214) 231-6101 


10535 Harwin Or 
Houston 77036 
Tel: (713) 776-6400 


205 Billy Mitchell Road 
San Antonio 78226 
Tel: (512) 434-8241 


UTAH 

2160 South 3270 West Street 
Salt Lake City 84119 

Tel: (801) 972-4711 


VIRGINA 

P.O. Box 12778 

No. 7 Koger Exec. Center 
Suite 212 

Norfolk 23502 

Tel:(804) 461-4025/6 


P.0.Box 9669 

2914 don Be a Road 
Richmond 

Tel: (804) 285- 3431 


WASHINGTON 
Bellefield Office Pk 
1203-114th Ave. S.E 
Bellevue 98004 
Tel: (206) 454-3971 
TWX: 910-443-2446 


“WEST VIRGINIA 
Medical/Analytical Only 
Charleston 

Tel: (304) 345-1640 


WISCONSIN 

9004 West Lincoln Ave 
West Allis 53227 
Tel: (414) 541-0550 


FOR U.S. AREAS NOT LISTED: 
Contact the regional office 

nearest you: Atlanta, Georgia 

North Hollywood, California 

Rockville, Maryland... Rolling Meadows, 
Illinois. Their complete 

addresses are listed above 
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CERTIFICATION 


The Hewlett-Packard Company certifies that this instrument was 
thoroughly tested and inspected and found to meet its published 
specifications when it was shipped from the factory. The Hewlett- 
Packard Company further certifies that its calibration measure- 
ments are traceable to the U.S. National Bureau of Standards to 
the extent allowed by the Bureau’s calibration facility. 


WARRANTY AND ASSISTANCE 


This Hewlett-Packard product is warranted against defects in 
materials and workmanship. This warranty applies for one year 
from the date oi delivery, or, in the case of certain major com- 
ponents listed in the manuai, for the _ specified period. 
We will repair or replace products which prove to be defective 
during the warranty period provided they are returned to Hewiett- 
Packard. No other warranty is expressed or implied. We are not 
liable for consequential damages. 


Service contracts or customer assistance agreements are available 
for Hewlett-Packard products that require maintenance and repair 
on-site. 


For any assistance, contact your nearest Hewlett-Packard Sales and 
Service Office. 
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SECTION IX C 


525 MHz COUNTER 


9303B 


OPERATING AND SERVICE MANUAL 


SERIAL PREFIX: 1240A 


This Section applies directly to HP Model 5303B 525 
MHz Counters having Serial Prefix 1240A. The 
section is provided in loose-leaf form for incorportion 
into the 5300A Measurement System Manual. 


NEWER INSTRUMENTS 
This Section with enclosed “Manual Changes’ sheet 
applies directly to HP Model 5303B 525 MHz 
Counters having Serial Prefix numbers above 1240A. 
OLDER INSTRUMENTS 


Subsection VII of this document contains information 
pertinent to all older instruments. 


Copyright HEWLETT-PACKARD COMPANY 1972 
5301 STEVENS CREEK BLVD., SANTA CLARA, CALIF. 95050 
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Model 5303B 
General Information 


SECTION IX C 
5303B 525 MHz COUNTER 


SUBSECTION | 
GENERAL INFORMATION 


9C-1-1. INTRODUCTION 


9C-1-2. Description 


9C-1-3. The Hewlett-Packard Model 5303B 525 MHz 
Counter, when plugged onto an HP Model 5300A 
Measuring System, is capable of measuring fre- 
quencies up to 525 MHz. The electrical and mechani- 
cal specifications are listed in Table 9C-1-1. 


9C-1-4. Purpose and Use of Section IX C 


9C-1-5. Section IX C contains the documentation 
necessary to operate, maintain, and repair the HP 
Model 5303B 525 MHz Counter plug-on. Also in- 
cluded are parts lists, component locators, and sche- 
matics. This information is intended to be inserted 
into the 5300A Measuring System manual as part of 
Section IX of that manual. 


9C-1-6. INSTRUMENT IDENTIFICATION 


9C-1-7. Hewlett-Packard uses a two-section, nine- 
digit serial number (0000A00000) mounted on the 
rear panel to identify the instrument. The first four 
digits are the serial prefix and the last five digits refer 
to the specific instrument. If the serial prefix on your 
instrument differs from that listed on the title page of 
this section, there are differences between the manual 


and your instrument. Lower serial prefixes are docu- 
mented in Subsection VII and higher serial prefixes 
are covered by a manual change sheet included with 
the manual. 


9C-1-8. The printed circuit board within the instru- 
ment is identified by a two-section, 10-digit part num- 
ber (e.g., 05303-60007) and a four-digit series number 
(e.g., “SERIES 1240A”’). The series number identifies 
the electrical characteristics of the complete printed- 
circuit assembly. A replacement circuit-board 
assembly may have a different series number than 
the assembly originally supplied with the instrument. 
Therefore, when troubleshooting a_ circuit-board 
assembly, ensure that the series number on the sche- 
matic diagram matches the series number on the 
board assembly. If the series number on the assembly 
is lower than the number on the schematic diagram 
in Subsection VIII, refer to Subsection VII of this docu- 
ment for change information. If the series number on 
the assembly is higher than the number on the sche- 
matic diagram in Subsection VIII, the change infor- 
mation is provided in a manual change sheet which is 
available from the nearest Hewlett-Packard Sales and 
Service Office. 


9C-1-9. SPECIFICATIONS 


9C-1-10. Table 9C-1-1 lists all specifications for the 
525 MHz Counter. 


Figure 9C-1-1. Model 5303B 525 MHz Counter 
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Model 5303B 
General Information 


Table 9C-1-1. 5303B Specifications 


| 525 MHz CHANNEL 


Range: DC to 525 MHz, prescaled by 8. 


Sensitivity (max): 100 mV rms sine wave, dc 
to 500 MHz, 500 to 525 MHz at 125 mV, dc 
coupled. Signal must pass through zero. 


impedance: 500 nominai. 


Overload Protection: 5 V rms (input circuits 


fuse protected). 


80 MHz CHANNEL 


Range: 50 Hz to 80 MHz. 


Sensitivity (max): 100 Hz to 50 MHz, 25 mV 


sine wave. 
50 Hz to 100 Hz and 50 MHz to 80 MHz., 
50 mV rms sine wave. 


impedance: 1 MQ shunted by less than 40 pF. 


Overioad Protection: 250 V rms 50 Hz-10 kHz 
declining to 10 V rms above 10 MHz. 


AGC Amplifier: Adjusts sensitivity auto- 
matically to compensate for input level 
variation, effective up to input clipping 
level of 10 V peak-to-peak. 


FREQUENCY MEASUREMENT 


Resolution: 1, 10, 100, 1000 Hz. 


Gate Times: 1, .1, .01, .001 sec on 80 MHz 
range; 8, .8, .08, .008 sec on 525 MHz range. 


Accuracy: +1 digit + time base accuracy. 


Display: Hz, kHz, MHz with positioned 
decimal point. 


9C-1-2 


HIGH STABILITY TIME BASE (OPTION 001) 


Temperature compensated crystal oscillator 
in plug-on replaces function of 5300A main- 
frame oscillator. 


Frequency: 10 MHz. 


Stability: Aging rate: <1.2 parts in 10®/yr. 
Temperature: <+5 parts in 107. 0-50°C. 
Line Voltage: <+5 parts in 108 for 10% line 
variation. 


Oscillator Input Switch: Switch selects in- 
ternal osc output or external osc input. 


Oscillator Output: 10 MHz, approximately 1 
V rms at rear panel BNC, 2000 source 
impedance. 


External Input: 1 MHz to 10 MHz, 1 V rms 


into 5000. 
GENERAL 
Check: Counts internal 10 MHz reference 
frequency. 
Overflow: Light on front panel indicates 


when display is exceeded. 
Operating Temperature: 0° to 50°C. 


Power Requirements: 

AC Operation: 115 or 230 V +10%, 50 to 
400 Hz through 5300A mainframe (nom- 
inally 10 watts including 5300A). 

DC Operation: Rear panel banana jack 
input for external dc power source. 11-24 
Vdc at 1A max. Fuse and diode protected. 
Battery Operation: See 5310A Battery 
Pack Specifications. 


Weight: Net, 2 lb (9,0 kg). 
(1,5 kg). 


Shipping, 3% lb 
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Model 5303B 
Installation 


SECTION IX C 
5303B 525 MHz COUNTER 


SUBSECTION li 
INSTALLATION 


9C-2-1. UNPACKING AND INSPECTION 


9C-2-2. If the shipping carton is damaged, ask that 
the carrier’s agent be present when the instrument is 
unpacked. Inspect the instruments for damage, such 
as scratches, dents, broken knobs, etc. If the instru- 
ment is damaged or fails to meet performance tests 
when used with the 5300A Measuring System, notify 
the carrier and the nearest Hewlett-Packard Sales and 
Service Office immediately. Performance check pro- 
cedures are located in Section IX C-5, and Sales and 
Service Offices are listed in Section VI of the 5300A 
portion of the manual. Retain the shipping carton 
and the padding material for the carrier’s inspection. 
The Sales and Service Office will arrange for the re- 
pair or replacement of the instrument without waiting 
for the claim against the carrier to be settled. 


9C-2-3. STORAGE AND SHIPMENT 


9C-2-4. PACKAGING. To protect valuable electronic 
equipment during storage or shipment, always use 
the best packaging methods available. Your Hewlett- 
Packard Sales and Service office can provide packag- 
ing material, such as that used for original factory 
packaging. Contract packaging companies in many 
cities can provide dependable custom packaging on 
short notice. Here is one recommended packaging 
method: 


a. The original container is a corrugated card- 
board box with 200 lbs. burst test (HP No. 9211-1620). 
The instrument is secured and protected, while in the 
box, by a top and bottom molded frame of polystyrene 
foam (HP No. 9220-1545). Also included with the in- 


strument is a plastic dust-protection cover HP Part 
No. 9220-1762. 


9C-2-5. ENVIRONMENT. Conditions during storage 
and shipment should be normally limited as follows: 


a. Maximum altitude: 25,000 ft. 
b. Minimum temperature: -40°F (-40°C). 
c. Maximum temperature: +167°F (+75°C). 


9C-2-6. INSTALLATION AND REMOVAL OF 
PLUG-ON 


9C-2-7. The 5303B 525 MHz Counter must be used 
with a mating 5300A Measuring System, before any 
measurements can be made. To mate the 5303B 525 
MHz Counter with the 5300A Measuring System, see 
Figure 2-1 and Paragraph 2-11 in the 5300A portion 
of the manual. 


9C-2-8. PORTABLE OPERATION 


9C-2-9. The use of the HP Model 5310A Battery Pack 
enables the 5300A Measuring System and 5303B 525 
MHz Counter to be used in areas removed from ac 
power sources. The 5310A Battery Pack typically pro- 
vides 5 hours of portable operating time before re- 
charging. Table 1-2 and 1-4 in 5300A portion of the 
manual lists the HP 5310A Battery pack as an avail- 
able accessory. Documentation on the 5310A is also 
included in Section IV through VIII of the 5300A 
portion of the manual. To prepare the 5300A/5303B 
for portable operation, refer to Paragraph 2-15 and 
Figure 2-2 steps a to c in the 5300A portion of the 
manual. 
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Model 5303B 
Operation 


SECTION IX C 
5303B 525 MHz COUNTER 


SUBSECTION iil 
OPERATION 


9C-3-1. OPERATING INFORMATION 


9C-3-2. The 5303B 525 MHz Counter performs fre- 
quency and ratio measurements. Two channels are 
provided to give a combination of high-frequency 
measurements and high-sensitivity, lower-frequency 
measurements. A Self-Check mode is also available 
and ensures the operator that the counter is function- 
ing properly. 


9C-3-3. Input Channeis 


9C-3-4. The 80 MHz input channel is direct counting 
from 50 Hz to 80 MHz. The channel is ac coupled with 
a maximum sensitivity of 25 mV rms sine wave from 
100 Hz to 50 MHz and 50 mV rms from 50 to 100 Hz 
and 50 to 80 MHz. The 1 MQ input impedance easily 
accommodates a 10 to 1 divider probe, which in- 
creases the input impedance to 10 MQ and allows in- 
circuit testing. 


9C-3-5. The 525 MHz input channel is de coupled and 
prescales the input frequency by a factor of eight. 
This enables the plug-on to count frequencies from dc 


to 525 MHz. An internal fuse protects the circuits from 
overloads greater than 5 V rms. Although the open 
circuit caused by a blown fuse will prevent low- 
frequency measurements, it may not be effective in 
preventing high-frequency signals from reaching the 
input circuits and causing overload damage. Should 
the fuse blow, a replacement fuse is located on Al 
Logic Board (refer to Subsection VIII). 


9C-3-6. Resolution 


9C-3-7. In a frequency counter, resolution can be de- 
fined as that frequency which appears in the display’s 
least-significant digit (LSD). The 5303B has been de- 
signed so that the resolution of any measured fre- 
quency can be selected with the front-panel switches. 
For example, with an input of 123,456 Hz, pushing the 
1 kHz button places the “3” in the LSD. Pushing the 
10 Hz button places the “5” in this position. 
Resolution can be expressed in terms of the counter’s 
gate time, as shown in Table 9C-3-1.. The difference 
in the 525 MHz channel is the result of prescaling by 
eight. 


Table 9C-3-1. Resolution vs Gate Time 


PUSHBUTTONS RESOLUTION 
All Buttons Out elatiZ, 
1 Hz bi a 
10 Hz POWaAz 
100 Hz 100 Hz 
1 kHz 1 kHz 
1 Hz and 1 kHz* 10 kHz 
10 Hz and 1 kHz* 100 kHz 
100 Hz and 1 kHz* 1 MHz 


*Ignore decimal points and annunciators 


GATE TIME 


80 MHz 525 MHz 


q 


10s 80s 
iis 8s 
ls 8s 
Oits 08 s 
1 ms 8 ms 
l ms .8 ms | 
10 us 80 us | | 
1 ps 8 us | 
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Model 5303B 
Operation 


9C-3-8. Pushbutton Operation 


9C-3-9. The front-panel pushbuttons are a mechani- 
cal-latch type. Pressing a pushbutton latches the 
switch and enables the indicated function. To release 
the pushbutton, depress another button in the same 
switch group (RESOLUTION or RANGE MHz). To 


release all pushbuttons under RESOLUTION (e.g..), 
press gently on one unlatched button until the latched 
button releases. One exception is the CHK button, 
which, once latched, must be pushed again to be re- 
leased. Two RESOLUTION pushbuttons may be 
engaged at the same time to provide additional 
resolution settings (see Table 9C-3-1). 


Figure 9C-3-1. Front Panel Controls and Connectors 


525 MHz 


5V MAX RANGE | 


500 


1. 525 MHz Input Jack. Measures Input fre- 
quencies from 0 to 500 MHz with input 
sensitivity of 100 mV rms sine wave and 125 
mV from 500 to 525 MHz. Input impedance is 
50 Q nominal. Internal fuse protects circuitry 
from overloads greater than 5 V rms. Replace- 
ment fuse is stored on Al Logic Board. 


2. 80 MHz Input Jack. Measures input fre- 
quencies from 50 Hz to 80 MHz. Input sensi- 
tivity is 25 mV rms from 100 Hz to 50 MHz 
and 50 mV from 50 to 100 Hz and 50 to 80 
MHz. Input impedance may be increased to 
10 MQ by using 10 to 1 divider probe. 


3. RANGE. Selects one of the two plug-on 
channels. 
a. 80 MHz: Enables piug-on to count 


signal applied to 80 MHz jack. 


RESOLUTICN Hz 
OVER L310 100 


(@1153038/525 MHz COUNTER 


RANGE MHz 
CHK 525 80 


54 


80 MHz 


2 
b. 525 MHz: Enables plug-on to count 
the signal applied to 525 MHz jack. 
{ 


4. CHK Switch. Allows system to count the 
internal 10 MHz clock signal. The measure- 
ment is not affected by signals connected to 

the input jacks. 


5. RESOLUTION. The counter’s least signifi- 
cant digit displays the measured resolution of 
the input signal that is selected with the 
switch. For example, 10 Hz selected; 6,789 
Hz input frequency: counter displays 6.78 

kHz. 


6. OVER RANGE Lamp. Lights when accumu- 
lated count exceeds display capacity. If two 
digits of data have overflowed, the overflow 
lamp in the 5300 will also light. 
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Operation 


Figure 9C-3-2. Rear Panei Connectors 


EXT OC 1tl-24V 


OSC IN/OUT 


EXT DC Jacks. Fused dc inputs for portable 
operation on external supply. Unit accepts 
11-24Vdc at 1A maximum. 


NOTE 


Right-hand jack is chassis ground. Do not 
connect floating supply to this connection. 


2. OSC IN/OUT Jack (Option 001 only). With 


OSC switch (located on Al board) set to INT, 
jack provides 10 MHz ciock output at 1 V rms 
openload, or 0.25 V rms into 500. With switch 
to EXT, jack accepts substitute clock signal of 
1 to 10 MHz at 1 V rms into 5000. 


TO AVOID POSSIBILITY OF BODILY 


INJURY AND/OR EQUIPMENT 


DAMAGE WHILE PERFORMING THE FOLLOWING PROCEDURE, BE 
SURE TO OBSERVE POLARITY REQUIREMENTS WHEN CONNECTING 
TEST LEADS. (HEWLETT-PACKARD RECOMMENDS USING AN iSOLA- 
TION TRANSFORMER WHEN MEASURING AC LINE FREQUENCIES.) 
ADDITIONALLY, DO NOT EXCEED THE INPUT VOLTAGE LIMITATIONS AS 


SPECIFIED IN TABLE 9C-1-1. 
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Operation 


Figure 9C-3-3. Making Seif-Check Measurements 


\ SAMPLE RATER ” 


e825 MHz OVER 10 
SV MAX RANGE J | 


(@15303B 525 MHz COUNTER 


ey, 


1. Apply input power to 5300A ac receptacle. 


2. Turn counter on with 5300A SAMPLE RATE 
control. Adjust SAMPLE RATE for minimum 
display time (full ccw). 


3. Depress CHK and 80 MHz switches. Display 
is a function of RESOLUTION switch. 


RESOLUTION 


Depress CHK and 525 MHz switches. Results 
are same as step 3, except that operator must 
wait 8 seconds for 1 Hz resolution and 80 
seconds for .1 Hz. 


RESOLUTION DISPLAY ANNUNCIATOR 
1 kHz 010.000 +1 count MoHz © 
100 Hz 10000.0 +1 count Kein, 
10 Hz 0000.00 +1 count KAZ COR 
1 Hz 000000 +1 count Hz, C, OR, and 5300A OF 
yilels 00000.0 +1 count Hz, C, OR, and 5306A OF 


(all buttons out) 


9C-3-4 


(must wait 10 S) 
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Figure 9C-3-4. Making Frequency Measurements 
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RESOLUTION Hz 
OVER yi)... 100 


525 MHz 


SV MAX RANGE 


icy 53038 525 MHz COUNTER 


ad a ee 


Apply input power to 5300A ac receptacle. 


Turn counter on with 5300A SAMPLE RATE 
control. 


If CHK switch is depressed, release switch by 
pushing it again. 


To use 80 MHz channel, connect input signal 
to 80 MHz jack and push 80 MHz RANGE 


switch. 


Speen ataees Me 


HEWLETT © PACKARD 


RANGE MHz 


CHK 525 80 80° MHz 


5. To use 525 MHz channel, connect input signal 


to 525 MHz jack and push 525 MHz RANGE 
switch. 


Instrument’s display is the input signal’s 
frequency. 


Adjust SAMPLE RATE for desired display 
time. 
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Figure 9C-3-5. Making Ratio Measurements 


525 MHz 
SV MAX 


OVER 
RANGE 


With ac power disconnected, remove plug-on 
from 53800A and set OSC INT/EXT switch to 
EXT. In standard instrument, switch is 
located in 5300A near power transformer. In 
5303B with Option 001, switch is located on 
plug-on’s Al board; Al board must be re- 
moved from case. Reconnect assemblies. 


Apply input power to 5300A ac receptacle. 


Turn counter on with 5300A SAMPLE RATE 
control. 


If CHK switch is depressed, release switch by 
pushing it again. 


Connect FA input signal to desired channel 


and depress RANGE switch for that channel. 
Do not exceed 5 V rms into 525 MHz channel. 


Connect Fext (1 to 10 MHz) signal to rear 


panel OSC jack. This is 5300A OSC jack for 
standard instrument and plug-on’s OSC jack 
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for Option 001. Maximum input is 3 V rms. 
Recommended 1 V rms. 


Adjust SAMPLE RATE control for desired 
display time. 


FA Display 


Hea) Fext Multiplier 


.1 (all buttons out) | 108 
1 | 10% 
10 | 10° 

100 | 105 | 
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Model 5303B 
Theory of operation 


SECTION IX C 
5303B 525 MHz COUNTER 


SUBSECTION IV 
THEORY OF OPERATION 


9C-4-1. CIRCUIT OPERATION 


9C-4-2. The 5303B uses two input channels for fre- 
quency measurements. The first is a 500 525 MHz in- 
put, located on the Al Logic Board, and the second is 
a 1 MQ 80 MHz input, located on a separate amplifier 
board, A2. The following circuit theory includes the 
operation of the 525 MHz input. 


9C-4-3. A1 Logic Board 


9C-4-4. The signal feeds into the 500 input of Jl. The 
input fuse F3 helps protect the input circuitry from 
excessive voltages. Input voltages greater than +10.5 
V turn on CR9 and CRI10 and shunt the signal to 
ground through CR8 and CR11. E1 limits the input 
level to about +1 V and provides protection up to 5 V 
rms. There is about 2 dB loss through El. The signal 
passes to Ul amplifier/Schmitt trigger, which is 
biased for sensitivity by R5. The square wave from 
U1(11) is divided by four by U2 and U3. Q1 shifts the 
level from EECL (0 V to -0.7 V) to the middle of the 
ECL range (-.7 to -1.6 V). U4 divides the signal by 
two before Q2 shifts the level to +.8 to +1.7 V. The 
overall operation results in a divided-by-eight input 
frequency. 


9C-4-5. This signal, along with the output of A2 
amplifier, is sent to data switch U6. The front-panel 
RANGE switches determine which signal transfers to 
the output of U6. With the INHIBIT line high, the 
first negative-going pulse from U6(8) clocks the 
arming flip-flop, U10A, which enables the U13 clock 
decade. U12 selects the clock frequency for the input 
of U13. In the 80 MHz mode, the output of U12(6) is 
10 MHz. In the 525 MHz mode, the clock frequency is 
1.25 MHz, having been divided-by-eight in U15A, B 
and U14B. This division compensates for the previous 
divide-by-eight in the 525 MHz channel. 


9C-4-6. The outputs of U13(8) and U10A(5) are sent 
to the mainframe, and the mainframe responds with a 
EXPONENT pulse, which toggles the main gate flip- 
flop U10B (pin 9 high, pin 12 low). This places a high 
on the inputs of main gate U11B and allows the high- 
speed decade (U7 and U8) to begin its counting proc- 
ess. The decade divides the signal by 10, which ac- 
commodates the 10 MHz counting limitation of the 
53800A. While the main gate is open, the decade out- 
put is sent through U11C(8) for subsequent counting 
in the 5300A. At the end of the measurement, 
EXPONENT puises low (U10B(12) is high) to close 
the main gate flip-flop. The TRANSFER line goes 


low, thereby shifting the decade data into the 4-bit 
latch U9. The latch stores this information until the 
end of the next measurement when another 
TRANSFER pulse enters new data. This information 
is displayed in the least significant digit of the LED 
display. 


9C-4-7. DIGIT ADDRESS DECODING. Because of 
the need for a high-speed decade, the 5303B provides 
the least significant digit for the counting assembly. 
Therefore, the sixth decade in the mainframe count- 
ing assembly is not used. To accommodate having the 
least significant digit in the plug-on, rather than in 
the 5300A, a one must be subtracted from the Digit 
Select code. The codes of subsequent ciigits must also 
be subtracted by one to keep a proper relationship 
(see Table 9C-4-1). 


9C-4-8. For example, when the digit address code is 0 
(all low), U19D(11) and U20(5 and 9) place a code of 
7 (all high) on the digit select lines. This allows data 
to be entered from the plug-on. At the same time, the 
high on U21B, C, and D enables the data gates of U18. 
Digit address ‘‘0” is the only time the outputs of U21B, 
C, D are high. Differentiator C15 and R17 produce a 
positive spike, which is inverted by U19C to set U20. 
At all other times, the changing state of DIGIT 
ADDRESS X clocks the 2-bit counter U20 to give the 
proper digit select code. 


9C-4-9. OVERFLOW. Since the sixth decade of the 
mainframe counter is not used, the plug-on must 
supply its own overflow light. The ‘9” line from the 
mainframe counter goes low at a count of 90K and 
high at 100K. The positive edge clocks U14A after 
being buffered by CR2 and Q3. A TRANSFER pulse 
stores this overflow condition in U16, which turns Q5 
on and lights the OVER RANGE indicator, CRl. 
U14A is reset at the end of the measurement by a 
RESET pulse. At the end of the next measurement, 
another TRANSFER pulse resets U16. The overflow 
storage will not reset if U14A has again been clocked 
during the measurement. 


9C-4-10. TIME BASE, ANNUNCIATOR, and DECI- 
MAL POINT DECODING. The selection of the time 
base and annunciator and the position of the decimal 
point is strictly a function of the front-panei switches 
and not of any accumulation of pulse count. The only 
active element is U19A, which alters the decimal 
point code from the front-panel switches. Kefer to 
Table 9C-4-2 for proper coding of switch positions. 


9C-4-1 
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Model 5303B 
Theory of Operation 


Table 9C-4-1. Digit Select Codes 


DIGIT ADDRESS LINES* 
Z We 


L 
L 
H 
H 
L 
L 


*X=1,Y=2,Z=4 


9C-4-11. 10 MHz OSCILLATOR. In the standard 
instrument, the mainframe provides the plug-on with 
the clock signal. The signal feeds through R15 to the 
clock switch U12 and clock divider U14B and U15. 


9C-4-12. The optional high-stability oscillator is 
located on Al Logic board. The oscillator unit, Y1, is 
a temperature-controlled crystal oscillator (TCXO), 
whose output signal is buffered by U5. With the INT/ 
EXT switch placed to INT, U5F inverts the oscillator 
signal and presents it to the OSC IN/OUT jack, J5d. 
Cl removes any dc component from the signal. The 
oscillator’s output level is 1 volt rms. Placing the 
switch to EXT disconnects the TCXO and allows the 
substitution of an external standard for the clock 
signal. 


9C-4-13. When the option is installed, R15 is 
physically removed from its position on the board and 
becomes R11. This opens the circuit to the CLOCK 
output AlP1(16). 


9C-4-14. CHECK MODE. When the front-panel 
CHK pushbutton is depressed, the plug-on performs a 
self-check operation by substituting the internal 10 
MHz clock signal for an input signal. With the 80 


Table 9C-4-2. Time Base Codes 


| GATE TIME 
RESOLUTION TBC|TBB]TBA 
80 MHz | 525 MHz | 
i 
ls ae | 


DIGIT SELECT LINES* 
Z ry} 


onl @* if anit * il wale, 


MHz pushbutton depressed, the clock signal passes 
through an enabled U12 to U6(9). The CHK switch 
places a high on U6(10). This allows the signal to pass 
through U6 and the high-speed decade, U7 and U8. 
The output gate U11C transfers the signal to the F1 
line for subsequent counting in the mainframe. The 
525 MHz operation is the same, except U15A and B 
and U14A divide the clock signal by eight before pass- 
ing it through U12. 


9C-4-15. A2 AGC Amplifier/Schmitt Trigger 


9C-4-16. The A2 AGC Amplifier/Schmitt trigger 
assembly provides the 5303B with a direct-counting 
capability to 80 MHz. The AGC (automatic gain con- - 
trol) circuit accepts varying input levels and furnishes 
the Schmitt trigger with a constant input level. The 
output of the trigger circuit is a square wave at about 
three volts peak-to-peak in amplitude. 


9C-4-17. The signal enters the amplifier through dc 
block capacitor C2, which, along with C3, Rl, R2, 
CR1, and CR2, protects against large ac peaks at low 
frequencies. At high frequencies, R2 and the limiting 
diodes CR1 and CR2 provide the input protection for 
the unity gain bootstrapped source follower circuit Q1 
and Q2. 


9C-4-18. U1 amplifies the coupled signal and feeds it 
to the rectifier network CR5, CR6, and filter capacitor 
C15. The dc level at U2(3) is, therefore, a function of 
U1 output. The higher the dc level, the more current 
U2 passes through attenuator diodes CR3 and CR4. 
The increased current reduces the impedance of the 
diodes and shunts more of the input signal to ground, 
thereby keeping the output at U1(7) constant. The 
Schmitt trigger, consisting of Q3 through Q6, shapes 
the signal into a square wave before passing it 
through emitter follower Q7 to the data switch, A1U6. 


9C-4-19. INTEGRATED CIRCUITS 


9C-4-20. Integrated circuit diagrams, with truth 
tables where necessary, are provided in Figure 
9C-4-1. Use this information when detailed infor- 
mation about a specific integrated circuit is required. 
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Model 53038B 
Theory of Operation 


Figure 9C-4-1. Integrated Circuit Diagrams 


1820-0055 (SN7490N) 
DECADE COUNTER 


TRUTH TABLES 


BCD COUNT SEQUENCE RESET/COUNT 
(SEE NOTE 1) (SEE NOTE 2) 


RESET INPUTS OUTPUT 


Output A connected to input BD for 
BCD count. 

X indicates that either a logical 1 or a 
logical 0 may %¢e present. 


NE Veco Fait) Ra(2) 


1820-0072 (SN7450N) 
DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATES 


2Y 
Positive logic: Y (AB) + (CD) + X 


9C-4-3 
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Figure 9C-4-1. integrated Circuit Diagrams (Continued) 


1. t, = BIT TIME BEFORE CLOCK PULSE 


hse 


= BIT TIME AFTER CLOCK PULSE 


3. POSITIVE LOGIC: 


A. 


B. 


C. 


LOW INPUT TO CLEAR SETS Q 
TO LOGICAL 0 

LOW INPUT TO PRESET SETS O 
TO LOGICAL 1 

CLEAR OR PRESET INPUTS 
DOMINATE REGARDLESS OF 
CLOCK AND D INPUTS 


1820-0077 (SN7474N) 
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 
POSITIVE LOGIC 


TRUTH TABLE 
(EACH FLIP-FLOP) 


1820-0101 (MC1034) 
D-TYPE FLIP-FLOP 


R-S TRUTH TABLE 


ND = NOT DEFINED 


CLOCKED TRUTH TABLE 


*A “1° OR CLOCK INPUT IS 
DEFINED FOR THIS FLIP- 
FLOP AS A CHANGE IN 
LEVEL FROM A LOW STATE 
TO A HIGH STATE OF THE 
CLOCK 
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Figure 9C-4-1. Integrated Circuit Diagrams (Continued) 


1820-0216 
OPERATIONAL AMPLIFIER 


OFFSET NC 
NULL 
INV. INPUT el 


1820-0174 (SN7404) 
HEX INVERTER 


| 


OFFSET 
NULL 


1820-0270 
A733 DIFFERENTIAL VIDEO AMPLIFIER 


1820-0307 (MC836F) 
HEX INVERTER 


Gia 
GAIN SELECT 


Gog 


Goa 
GAIN SELECT 


GAIN SELECT 


Note: Pin 5 connected to case. 


1820-0583 (SN74L00) 1820-0585 (SN74L03) 
QUADRUPLE 2-INPUT POSITIVE NAND GATES QUADRUPLE 2-INPUT POSITIVE NAND GATES 
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Figure 9C-4-1. Integrated Circuit Diagrams (Continued) 


1820-0596 (SN74L74) ; 
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 


2 2 2 = 
CLEAR 2D CLOCK SET 2a TRUTH TABLE 
(EACH FLIP - FLOP) 


INPUT | OUTPUTS 
D Q a 
L L H 
H H L 


H = HIGH LEVEL, 
L = LOW LEVEL 


NOTES: A. tp = bit time before clock pulse 
B. th + 1 = bit time after clock pulse 


1820-0629 (SN74S112) 
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS 


1 2 2 2 
Veco CLEAR CLEAR CLOCK 2K 2J PRESET 20 TRUTH TABLE 


NOTES A. = Bit time before ciock pulse. 


B. tt Bit time after clock pulse. 


CLOCK PRESET 


POSITIVE LOGIC: LOW INPUT TO PRESET SETS Q TO HIGH LEVEL. 
LOW INPUT TO CLEAR RESETS Q TO LOW LEVEL. 
CLEAR AND PRESET ARE INDEPENDENT OF CLOCK. 
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Figure 9C-4-1. Integrated Circuit Diagrams (Continued) 


1820-0686 (SN74S11N) 
QUAD 2-INPUT “NOR” GATE 


1820-0691 (SN74S64) 
4-2-3-2-INPUT AND-OR-INVERT GATES 


teh 


positive logic: ABCD + EF + GHI + JK 


1820-0876 (SN74L75) 
4 BIT BISTABLE LATCHES 


1820-0736 
HIGH SPEED D-BINARY COUNTER 


ENABLE TRUTH TABLE 
(Each Latch) 


10 1D 2D ENABLE Voc 3D 4D 40 
3-4 


5088-7001 
TRIGGER AMPLIFIER 


SIGNAL 
INPUT 


BIAS | 
INPUT 


+15 AMP SCHMITT NC NC 
OUT OUT 
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SECTION IX C 
5303B 525 MHz COUNTER 


SUBSECTION V 
MAINTENANCE 


9C-5-1. INTRODUCTION 


9C-5-2. This subsection contains maintenance infor- 
mation for Model 5300A/53038B 525 MHz Counter. 
Performance checks, adjustment procedures, and 
tests to isolate defective components are included. 


9C-5-3. RECOMMENDED TEST EQUIPMENT 


9C-5-4. Test equipment recommended for perform- 
ance checking and servicing the 5300A/5303B 525 
MHz Counter is listed in Table 9C-5-1 and in Table 
5-1 in the 5300A portion of the manual. Test equip- 
ment with equivalent characteristics may be sub- 
stituted for listed equipment. 


9C-5-5. IN-CABINET PERFORMANCE CHECK 


9C-5-6. Use the performance check in Table 9C-5-2 
and the test card at the back of this subsection to 
verify proper operation of all circuits in the counter 
and all circuits in the 5300 that are used with the 
counter plug-on. The performance check may be used: 


a. As part of an incoming inspection check of 
instrumentation specifications. 


b. Periodically, for instruments used in systems 
where maximum reliability is important. 


c. As part of a procedure to locate defective 
circuits. 

d. After any repairs or adjustments, before re- 
turning instrument to regular service. 


9C-5-7. INSTRUMENT ACCESS 


9C-5-8. For access to the plug-on assembly, separate 
the 5300 from the 5303B as follows: 


a. Turn ac power OFF and disconnect power 
cord. 


b. Pull the two side casting latches fully rear- 
ward (it is necessary to press the latch handles gently 
away from the center of the instrument to unlock 
them). 


c. When latches are fully extended rearward, 


the 5300 and 5303B cast housings should be separated 
by about ‘4-inch. 


d. Lift the 5300 gently away from the 5303B. 


e. Separate 5303B Logic Board Assembly from 
the cast housing as follows (refer to Figure 9C-5-1): 


1. Press rear, plastic-nylon retaining clips on 
each side of 5303B casting and lift the rear of 
the Logic Board Assembly to release it from 
the casting. 


2. Press front plastic-nylon retaining clips on 
each side of 5303B casting and lift the front of 
the Logic Board Assembly to release it from 
the casting. 


3. Lift Logic Board Assembly from the casting. 


f. Mate the 5303B Logic Board Assembly to the 
53800 and apply ac power. 


g. To reinstall the Logic Board Assembly into 
the casting, reverse procedure of steps d through f. 


9C-5-9. PERIODIC MAINTENANCE 


9C-5-10. To determine if the 5300A/5303B is oper- 
ating properly, perform the In-Cabinet Performance 
Checks listed in Table 9C-5-2. These checks are also 
the 5300A performance checks when the 5300A/ 
5303B combination is used. 


9C-5-11. MAINTENANCE AND REPAIR 


9C-5-12. BOARD REMOVAL. When removing the 
printed circuit board for replacement, repair, or 
servicing, always remove ac power and separate the 
board from the casting according to Paragraph 
9C-5-7, steps a to e. 


9C-5-13. COMPONENT REPLACEMENT. When re- 
placing a circuit board component, use a low heat 
soldering iron. Heat must be used sparingly as 
damage to the circuit foil may result. Mounting holes 
may be cleaned out with a toothpick while heat is 
applied. Connection should be cleaned with a clean- 
ing solution after component removal and 
replacement. 


9C-5-1 
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9C-5-2 
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Figure 9C-5-1. Separation Procedure 
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9C-5-14. INTEGRATED CIRCUIT REPLACEMENT. 


Two methods are recommended for removing integ- 
rated circuits: 


a. Solder Gobbler. Solder is removed from 
board by a soldering iron with a hollow tip connected to 
a vacuum source. The IC is removed intact, so it may 
be reinstalled if diagnosis is wrong. 


b. Clip Out. This method is used when an IC is 
proven defective. Clip leads close to case, apply heat, 
and remove leads with long-nose pliers. Clean board 
holes with toothpick and cleaning solution. 


9C-5-15. Before AlU1 is removed from its socket, the 
hex-nut on the back side of the board must be 
removed. 


9C-5-16. ADJUSTMENTS 


9C-5-17. The 5303B has two adjustments: a frequency 
adjustment for the optional TCXO and a sensitivity 
adjustment for the 525 MHz input. When adjusting 
the frequency of the optional TCXO, be sure that the 
temperature requirement of 25°C is accurately main- 
tained. If the temperature deviates from 25°C, the 
specified accuracy limits of the oscillator may be 
exceeded. Additionally, changes in ambient temper- 
ature and the resulting frequency drift will cause 
aging rate measurements to be inaccurate. 


9C-5-18. TCXO ADJUSTMENT. Adjust the high- 
stability time base, Option 001, as follows: 


a. Remove bottom cover from 5303B. 
b. Allow 1-hour for TCXO to stabilize. 
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c. Connect 5303B OSC jack (rear panel) to HP 
5326C-011 Frequency Counter or equivalent. 


d. Set 5326C-011 FUNCTION switch to FRE- 
QUENCY and TIME BASE switch to 10 S. 


e. At 25°C ambient temperature for 5303B, 
5326C-011 display should be the frequency that is 
printed on TCXO. For example: 10 000 003.3 Hz or 
9 999 998.5 Hz. 


f. Adjust the slot screw on the side of the TCXO 
metal can (approximately 1 part in 10 per turn) for 
the frequency that is printed on the TCXO. 


9C-9-19. 525 MHz INPUT SENSITIVITY. Adjust the 
input sensitivity for the 525 MHz channel as follows: 


a. On 5303B, depress 525 MHz RANGE switch 
and 1 kHz RESOLUTION switch. 


b. Set HP 3200B UHF Oscillator and HP 13515A 
Frequency Doubler Probe for an output of 525 MHz at 
500 mV. Measure the output with an HP 411A RF 
Millivoltmeter using a 5022 termination at the probe. 


c. Connect signal source to 525 MHz jack of 
counter. 


d. Reduce oscillator’s output until counter’s dis- 
play becomes unstable. Adjust A1R5 for a stable 
display. Repeat this procedure until unable to obtain 
a stable reading. Increase signal level until display 
becomes stable. 


e. Disconnect input anc connect to voltmeter. 
Reading should be less than 125 mV. 


Table 9C-5-1. Recommended Test Equipment 


INSTRUMENT TYPE 
Electronic Counter 
stability time base 
50 MHz Bandwidth 


Oscilloscope 


Test Oscillator 


REQUIRED CHARACTERISTICS 


10 MHz frequency measurements and high- 


Range: 50 Hz to 10 MHz 


RECOMMENDED 
INSTRUMENT 


HP 5326C-011 


HP 180A/HP1801A/HP1820A 


HP 651B 


Output: 1 V rms into 500 


DC Voltmeter 
Power Supply 


RF Millivoltmeter 


Range: 10 V to 30 V, 1 mAtolA 
Output: 10 to 30 Vat1A 


Frequency: 50 to 525 MHz 


HP 412A 


HP 6289A 


HP 411A 


Range: 25 mV to 300 mV 


UHF Oscillator 


50-Ohm Feed-thru 


Logic Probe 


Range: 80 to 525 MHz 


50-Ohm male to femaie BNC 


Indicate Logic Levels 


HP3200B/HP13515A 
Frequency Doubler Probe 


HP 11048A 


HP 10525T 


9C-5-3 
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Table 9C-5-2. In-Cabinet Performance Check 


1. OSCILLATOR 


For standard plug-on, perform oscillator check as outlined in Paragraph 5-56 in the 5300A 
portion of the manual. 


Option 001, High-Stability Time Base. 


Obtain the following test equipment: 


HP 5326C-011 Frequency Counter 
HP 180A Oscilloscope 
HP 11048A 50-ohm feed-thru termination 
HP 651B Test Oscillator 


a. Remove bottom cover from 5303B. 

b. Allow 1-hour for TCXO to stabilize. 

c. Connect 5303B OSC jack (rear panel) to 5326C-011 input jack. 

d. Set 5326C-011 FUNCTION switch to FREQUENCY and TIME BASE switch to 10 S. 


e. At 25°C ambient temperature for 5303B, 5326C-011 display should be the frequency that 
is printed on the TCXO. For example: 10 000 003.3 Hz or 9 999 998.5 Hz. Adjustment 


procedure is found in Paragraph 9C-5-18. 
f. Disconnect 5303B OSC output from 5326C-011. 


g. Connect 5303B OSC output to vertical input of 180A, using 50-ohm feed-thru at scope’s 
input. 


h. Oscillator waveform should appear as a square wave (50% duty cycle +10%) with an 
amplitude of about 1 V p-p. 


i. Disconnect 5303B oscillator from 180 scope. 
j. On 5303B, depress CHK, 100 Hz RESOLUTION, and 80 MHz RANGE switches. 
k. Set INT/EXT switch (located on Al board) to EXT position. 


1. Connect a 651B Test Oscillator to 5303B OSC jack, using a 50-ohm feed-thru at OSC jack. 
Set oscillator output to 1 V rms. 


m. Vary the 651B frequency from 1 to 10 MHz. 
n. Counter’s display should be 10000.0 kHz. Count light (C) must be flashing. 
o. Disconnect setup and place INT/EXT switch to INT. 


p. For long-term stability check, operate the counter continually for at least 1 month. 
Measure frequency offset at 1-month intervals. 


2. DISPLAY, DECIMAL POINTS, AND DIVIDERS 


Proper operation is verified in the self-check procedure outlined in Figure 9C-3-3. 
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Table 9C-5-2. In-Cabinet Performanc Check (Continued) 


3. EXTERNAL DC INPUT 


Obtain the following test equipment: 


k. 


I 


HP 412A DC Voltmeter 
HP 6289A Power Supply 
Set 412A to current mode (MA) and RANGE switch to 3 mA. 
Connect 412A to rear panel EXT jacks. 
Leakage current should be <1 mA. 
Disconnect 412A from EXT jacks. 
Disconnect 115 Vine power line from counter. 
On 6289A Power Supply, connect shorting bar between “GND” and “-” jacks. 


Set vower supply output to 20 V and connect to plug-on’s EXT jacks. NOTE PROPER 
POLARITY. 


On 5303B, depress CHK, 525 MHz RANGE, and 100 Hz RESOLUTION switches. 
Vary output voltage of supply from 11 V to 24 V. 

Counter should display 10000.0 kHz with count light (C) flashing.. 

Output current of supply should be <1 A. 


Disconnect power supply and connect 115 Vac power cord. 


4. FREQUENCY MODE 


Obtain the following test equipment: 


HP 411A RF Millivoltmeter 

HP 651B Test Oscillator 

HP 3200 B UHF Oscillator with HP 13515A Frequency Double Probe 
HP 11048A 50-ohm feed-thru Termination 


80 MHz Range 


On 5303B, depress 80 MHz RANGE and 100 Hz RESOLUTION switches. 


Connect 3200B Oscillator to 411A. Use 50-ohm termination with type N tee on 411A 
probe. Set oscillator to 80 MHz at 50 mV output. 


Counter’s display should be 80 000.0 kHz. Count light (C) must be flashing. 


i 
| 
Connect 3200B to 80 MHz jack of 5303B, using 50-ohm feed-thru at input. | 
Check counter at 50 MHz with input level of 25 mV. | 

{ 


Counter should display 50000.0 kHz. Count light (C) must be flashing. 
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Table 9C-5-2. In-Cabinet Performance Check (Continued) 


Disconnect 5303B from 3200B. 


Connect 500 output of 651B oscillator to 80 MHz jack of 5303B, using 50-ohm feed-thru 
at input. 


Set 651B to 50 Hz at 50 mV. 


On 5303B, depress 1 Hz RESOLUTION switch. Counter should display 000050. Hz. 
Count light (C) must be flashing. 


Disconnect 5303B from 651B. 


525 MHz Range 


On 5303B, depress 525 MHz RANGE and 1 kHz RESOLUTION switches. 


Set dial of 3200B to read 500 MHz. 


Connect output of 3200B to 411A. Use 50-ohm termination with type N tee on 411A 
probe. 


Set level to 100 mV. 

Connect output of 3200B to 525 MHz jack of 5303B. 

Counter’s display should be 500.000 MHz. Count light (C) must be flashing. 
Disconnect 5303B from 3200B. 

Connect HP 13515A Frequency Doubler Probe to output of 3200B. 

Set dial of 3200B to read 263 MHz. 


Connect output of doubler probe to 411A. Use 50-ohm Termination with type N tee on 
411A probe. 


Set level to 125 mV. 
Connect output of doubler probe to 525 MHz jack of 5303B. 
Counter’s display should be 525.000 MHz. Count light (C) must be flashing. 
Disconnect 5303B from 3200B and doubler. 
Connect 50-ohm output of 651B to 525 MHz jack of 5303B. 
Set 651B output to 100 Hz at 100 mV. 


Depress 10 Hz RESOLUTION switch on 5303B. 


Counter’s display should be 0000.10 kHz. Count light (C) must be flashing. 
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~ 9C-5-20. TROUBLESHOOTING 


9C-5-21. Use the following troubleshooting infor- 
mation and the waveforms and schematic diagram 
in Subsection VIII to isolate troubles in the counter to 
a defective component. 


9C-5-22. If a malfunction is suspected, operate the 
counter in the self-check mode (see Figure 9C-3-3) 
and analyze the front-panel indicators for evidence of 
improper operation. Some troubles can be quickly 
isolated in this manner. A self-check exercises most 
of the counter circuits; the input circuits for both 
channels are notable exceptions. 


9C-5-23. Determine if a problem exists in both input 
channels or just one channel, then perform the appro- 
priate troubleshooting procedure. Be sure to perform 
each step in sequence. The following test equipment 
is required: 


a. HP 10525T Logic Probe, 
b. HP 180A/1801A/1820A Oscilloscope, 
c. HP 651B Test Oscillator. 


9C-5-24. 525 MHz Channel Troubleshooting 


9C-5-25. Press the 1K RESOLUTION switch, the 525 
MHz RANGE switch, and supply a 9 kHz, 1-volt 
sinusoidal input from the test oscillator. Perform the 
following steps. 


a. Check output of prescaler at U6(13) with the 
oscilloscope (see photograph of waveform). 


b. If proper signal is not present, compare pre- 
scaler voltages and waveforms with those provided in 
Subsection VIII of this manual. Be sure to first check 
input fuse F3. 


c. If proper signal is present, check operation of 
6,/U12, UI4Z4BPandU 15: 


9C-5-26. 80 MHz Channel Troubleshooting 


9C-5-27. Press the 1K RESOLUTION switch, the 
80 MHz RANGE switch, and supply a 9 kHz, 1-volt 
sinusoidal input from the test oscillator. Perform the 
following steps. 


a. Check output of A2 amplifier at U6(4) (see 
photograph of waveform). 


b. If proper signal is not present, compare voit- 
ages with those provided in Subsection VIII of this 
manual. 


c. If proper signal is present, check operation 
of U6 and U12. 
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9C-5-28. Both Channels Inoperative Troubleshooting 


9C-5-29. Press the 10 Hz RESOLUTION switch, the 
80 MHz RANGE switch, and apply a 1.25 MHz sinu- 
soidal input to the 80 MHz channel from the test 
oscillator. Perform the following steps. 


a. If any display digit is blanked, proceed to 
“Address Decoder Troubleshooting.” 


b. If only the least significant digit is displayed, 
and all other are zero, check U11C. 


c. If the most significant digit is incorrect, or if 
display is 101010, proceed to “Address Decoder 
Troubleshooting”’. 


d. If only decimal point problems occur, check 
UI9A. 


e. If only OVER RANGE indicator problems 
occur, proceed to “Over Range Indicator 
Troubleshooting”’. 


f. Check clock switch U12(6) for presence of 
clock signal. If U12(6) does not toggle, check U12(2) 
for clock signal and enable lines at U12(3) and U12(4). 


g. Check data switch U6(8) for presence of input 
signal. If not present, check U6 and enable lines to U6. 


If not 


h. Check TP2 for divided clock signal. 
present, check U10A, U13, and U21. 


i. Check U10(15) for reset pulses. If not present, 
check U21 reset inverters. 


j. Check TP1 for gated input signal. If not pre- 
sent, check U11B and U1OB. 

k. Check that U10B(12) toggles. If not, check 
Q4. 


l. Check that U17A(3) toggles. 
Che 


If not, replace 


m. Check that TP3 toggles. If not, hold RESET 
button in and check for high levels at U11(8, 9, and 
11). If pin 8 only is low, replace U11; if pin 9 or i1 is 
low, perform ‘Counter Circuit Troubleshooting”. 


n. Check that U9(4) toggles. If not, check U17B. 
o. Set input frequency to 9 kHz, press IK 
RESOLUTION switch, and set SAMPLE RATE to 


HOLD. Check that all inputs to U9 are low and that 
U9 outputs are as follows: 
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If inputs are bad, perform “Counter Circuit Trouble- 
shooting”. If outputs are bad, replace U9. 


p. Change input frequency to 6 kHz and press 
RESET button once. Check that all inputs to U9 are 
high and that U9 outputs are as follows: 


If inputs are bad, perform “Counter Circuit Trouble- 
shooting”. If outputs are bad, replace U9. 


q. Set input frequency to 9.6 kHz and turn 
SAMPLE RATE control full cew (not to OFF). Ensure 
that each of the four U18 outputs toggles. If not, 
replace U18. If outputs all toggle, perform “Address 
Decoder Troubleshooting”. 


9C-5-30. COUNTER CIRCUIT TROUBLESHOOTING. 


Perform this procedure only after performing “Both 
Channels Inoperative Troubleshooting”, above. 


a. Set input frequency to 9 kHz and press 1K 
RESOLUTION switch. 


b. While holding RESET button in, check U7 
and U8 for high levels at U7(6), U8(6), and U8&(7) and 
for low levels at U7(5), U7(9), and U8&9). Replace 
either IC if it does not have the specified levels. 


c. Release RESET button and check that U7 
pins 5, 6, and 9 toggle. If not, replace U7. 


d. Check that U8 pins 7 and 9 toggle. If not, 
replace U8. 


9C-5-8 


e. Check that U11A(12) toggles. If not, replace 
U11. If U11A(12) toggles, replace U8. 


9C-5-31. ADDRESS DECODER TROUBLE- 
SHOOTING. Troubleshoot the address decoder 
circuits as follows: 


a. Set input frequency to 9 kHz and press 1K 
RESOLUTION switch. 


b. Check for pulses at U19D(11). If not present, 
replace U19. : 


c. Check that U21B(6) pulses high. If not, re- 
place U21. 


d. Check for sharp, negative-going pulses at 
U19C(8). If present, replace U20. If not present, 
check U19B, U19C, and C15. 


9C-5-32. Over Range Indicator Troubleshooting 


9C-5-33. Troubleshoot the OVER RANGE indicator 
circuits as follows: 


a. Set input frequency to 1.25 MHz and press 
the 1 Hz RESOLUTION switch. If OVER RANGE 
indicator lights, go to step e. 


b. Check that U14A(5) and U14A(6) toggle. If 
not, check operation of U14A, Q3, CR2. 


c. Check that U16B(6) is low. 
U2 Ge 


d. Check that Q5 emitter is low. If not, replace 
Q5. If Q5 emitter is low, replace the OVER RANGE 
indicator, CR1. 


e. Reduce input frequency to 900 kHz. If OVER 
RANGE indicator remains lit, check for high level at 


If not, replace 


base of Qd. If high, replace Q5. If low, check for 
possibility of base to collector short before 
proceeding. 


f. Check for high level at U16C(9). If high, re- 
place U16; if low, replace U14. 


9C-5-34. Option 001 Oscillator Troubleshooting 


9C-5-35. Troubleshoot the option 001 oscillator cir- 
cults as follows: 


a. Check for 10 MHz oscillator signal at TP5. 


b. If signal is not present at TP5, check for 
signal at U5E(11). If signal is present at U5E(11), 
replace U5. If signal is not present at U5E(11), check 
S3, Y1, and associated components. 
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SECTION IX C 
5303B 525 MHz COUNTER 


Mode! 5303B 
Replaceable Parts 


SUBSECTION VI 
REPLACEABLE PARTS 


9C-6-1. INTRODUCTION 


9C-6-2. This subsection contains information for order- 
ing replacement parts. Table 9C-6-1 lists parts used 
in the HP 5303B. The table lists parts in alpha- 
numberical order of their reference designators and 
provides the following information on each part: 

a. Hewlett-Packard part number. 
b. Description of part (see abbreviations below). 


c. Total quantity used in the instrument (the 


9C-6-3. Miscellaneous parts are listed at the end of 


Table 9C-6-1. 
9C-6-3. ORDERING INFORMATION 


9C-6-4. To obtain replacement parts, address order of 
inquiry to your local Hewlett-Packard Sales and 
Service office (see lists in Section VI 5300A manual 
for addresses). Identify parts by their Hewlett- 
Packard part number. To obtain a part that is not 
listed, include: 


first time that the part appears in the list, the total a. Instrument model number. 
tity of that part ber i inted). : 
Cea j ab Part nut 9er 1s Dre i b. Instrument serial number. 
d. Typical manufacturer of the part in a five- 
digit code (see list of manufacturer’s in Table 9C-6-2). c. Description of the part. 
e. Manufacturer’s part number. d. Function and location of the part. 


REFERENCE DESIGNATORS 


A = assembly F = fuse MP = mechanical part U integrated circuit 
B = motor FL = filter P = plug Vv = vacuum, tube, neon 
BT = battery Ic = integrated circuit Q = transistor bulb, photocell, etc. 
‘S = capacitor J = jack R = resistor VR = voltage regulator 
CP = coupler K = relay RT = thermistor WwW = cable 
CR = diode L = inductor iS) = switch Xx = socket 
DL = delay line LS = loud speaker WW = transformer V4 = erystal 
DS = device signaling (lamp) M = meter TB = terminal board Z = tuned cavity, 
E = misc electronic part MK = microphone LP = test point network 
ABBREVIATIONS 

A = amperes H = henries N/O = normally open RMO = rack mount only 
AFC = automatic frequency control HDW = hardware NOM = nominal RMS = root-mean square 
AMPL = amplifier HEX = hexagonal NPO = negative positive zero RWV = reverse working 

HG = mercury (zero temperature voltage 
BFO = beat frequency oscillator HR = hour(s) coefficient) S-B = lowe blow 
BE CU = beryllium copper HZ = hertz NPN = negative-positive- ae y 

i 3 SCR = screw 
BH = binder head negative SE = selenium 
BP = bandpass IF = intermediate freq NRFR = not recommended for SECT = section(s) 
BRS = brass IMPG = impregnated field replacement ; 
: Se Nie Prac SEMICON = semiconductor 

BWO backward wave oscillator INCD = incandescent NSR = not separately SI 3 ailwemn 

INCL = include(s) replaceable SIL ¥ Sliven 
cCcw = counter-clockwise INS = insulation(ed) OBD = order by description SL Slide 
CER = ceramic INT = internal OH Sraitnend P SPG = spring 
CMO = cabinet mount only ; a : DEINE 
COEF = coefficient K = kilo = 1000 Ox = oxide SPL 7 special 

SST = stainless steel 

COM = common LH = left hand 12 = peak SR = split ring 
COMP = composition LIN = linear taper RC = printed circuit STL etcel 
COMPL = compiete LK WASH = lock washer PF = picofarads = 10-12 
CONN = connector LOG = logarithmic taper farads TA = tantalum 
CP = cadmium plate LPF = low pass filter PH BRZ = phosphor bronze TD = time delay 
CRT = cathode-ray tube PHL = Phillips TGI toggle 
Cw = clockwise M = milli = 10-3 PIV = peak inverse voltage THD - thread 

MEG = mepy = 106 PNP = positive-negative- TI titanium 
DEPC = deposited carbon MET FLM = metal film positive TOL tolerance 
DR = drive MET OX ~=- metallic oxide P/O = part of TRIM = trimmer 
ELECT = electrolytic es z manufacturer POLY = polystyrene TWT - traveling wave tube 
ENCAP = encapsulated ae antes hertz yon porcelain U = micro = 10-6 
EXT Be ena MINAT = miniature POS = position(s) 

MOM = momentary POT = potentiometer VAR = variable 
F = farads MOS = metal ozide substrate PP = peak-to-peak VDCW = _ dc working volts 
FH = flat head MTG = mounting PT point 
FILH = fillister head MY = "mylar" PWV = peak working voltage w/ = with 
FXD = fixed W watts 
G = piga (109) N = nano (10-9) RECT = rectifier WIV = working inverse 
GE = germanium N/C = normally closed RF = radio frequency voltage 
GL glass NE = neon RH = round head or Www = wirewound 
GRD = ground(ed) NI PL = nickel plate right hand w/O = without 
01194-14 
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Model 5303B 
Replaceable Parts 


Table 9C-6-1. Replaceable Parts 


Lee M 
Reference {tip part Number| Qty Description Mi Mfr Part Number 
Designation Code 
LESS OPTION 001 
Al 05303-60007 1 BOARD ASSY: LOGIC (NOT AVAILABLE FOR FIELD 50443 05303-60007 
REPLACEMENT OR SALE) 
ALCL NLT ASSTGwWED 
ALC2 0160-3678 zZ2 CzFXO CER LVOO PF 20% LUOVOCH 50051 CV2ZU059XTRLOZA 
A1LC3 0160-3878 CzFXU CER 1J00 PF 20% LOUVODCW vUU3L CV2ZU59X7RLOZM 
ALC4 0160-3 878 CzFXD CER LUOU PF 20% LOUVOCW 80U31 CV2059X7R102M 
AlcS 0160-3878 C:FXD CEK 100U PF 20% LuuvDCW 80031 CV2059X7RLOZM 
AlCo 0100-3873 C2FXD CER 1000 PF 20% 1LOOVUCW 80931 CV2059X7R102M 
ALC7 0160-3878 C:FXD CER 1000 PF 20% LUUVUCW 80031 CV2059X7R102M 
ALC8 0160-3 878 CrFXD CER LOOU PF 202 100VOCW 80031 CV2059X7R102M 
AICO 0160-3874 CsFXD CER LVUOO PF 20% LOUVDCw 309031 CV2U59X7R1O02M 
ALC10 01 60-3 878 CzFXD CER 1000 PF ZU% 100VDCw 80031 CV2059X7R 102M 
ALCLL 0180-1746 1 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-1746 
AlCi2 0150-0075 S) CsFXU CER 4700 PF 4100-2028 5SOUVUL AH 72982 §851-000-X5UG-472Z 
A1C13 0150-0075 CzFXD CER 4700 PF +100-20% 5SOUVUCH 72982 851-000-X5uU0-4722 
A1C1i4 0180-1 702 2 CsFxXD ELECT 180 UF 20% OVDCH §62 469 L5001L87X0006R2-V0YS 
A1C15 0150-0050 2 C: FXD CER 1000 PF +80 -20% 1000VDCW 56289 C0678102E 102ZS26-CDH 
A1C17 0180-1702 C: FXD ELECT 180 UF 20% 6VDCW 56289 150D187X0006R2-DYS 
A1C18 0160-3878 C: FXD CER 1000 PF 20% 100VDCW 80031 CV2059X7R102M 
A1C19 0160-3878 C: FXD CER 1000 PF 20% 100VDCW 80031 CV2059X7R102M 
ALC20 0160-3678 C2FXD CER 1000 PF 29% LOOVOCW 30031 CV¥2059X7RLO2M 
AlC21 0160-3878 C:FXD CER 1000 PF 20% 100VDCW 80031 CV2059X7RLO2ZM 
A1C22 01 60-3 873 CsFXO CeR LOVO PF 208 LOUVOCA 3OO31L CV2059X7R102M 
AlC23 0180-0228 2 CzFXD ELECT 22 UF 10% L5VUCw 56289 1500226X901582-DYS 
A1C24 0180-0228 CzFXD ELECT 22 UF 10% 15VUCw 562.89 1500226X901582-DYS 
AICRL 1902-3002 2 DIUDE:ZENER 2.37V 28480 1902-3002 
ALCR2 1910-0034 2 OIODE2GERMANIUM 25V 23480 1910-0034 
A1iCkK3 1910-0034 DIGUVESGEKEMANIUM 25V <8480 1910-0034 
ALCRS 1902-0031 1 UVIGDE BREAKDUOWN?:12.7V 5% 28480 1902-0031 
A1LCRS5 1902-0025 1 DIODE s BREAKDOWN: 10.20V 54 400 AW 238459 1902-0025 
ALCRO 1902-0041 1 DIODE: BREAKDUWN S.LIV 5% 04713 $Z10939-93 
ALCRT 1901-0662 1 OLODEfS1,y POWER RECTIFIER 04713 MR T51 
ALCRS 1902-0554 2 DIUVE BREAKDUWN:LOV LW 28480 1902-0554 
AICRG 1901-C050 2 DIGDE:SI 2u0 MA AT LV 07263 FDA 6308 
AICKLO 1901-0050 OIODE:SI 200 MA AT lv 07263 FDA 6302 
ALCRIL 1962-0554 DIGUDE BREAKDOWN: 1LOV LW 23480 1902-0554 
ALE1 5088-7 002 1 IC:LIMITER 2848u 5088-7002 
AlF1 2110-0332 2 FUSE:3A 71400 SMa 3 
ALF2 2110-0332 FUSE%5A 71400 GMW 3 
A1F3 2110-0436 2 FUSE: 1/10A 125V 50443 2110-0436 
A1F3 (SPARE) 2110-0436 FUSE: 1/10A 125V (SPARE 502 INPUT) 50443 2110-0436 
AiJ1 1260-0398 1 CONNECTOR:MALE PINS/BREAK-AWAY FRAME 28480 1260-0398 
ALLL 9100-2276 1 COIL/CHOKE 10U0 UH 104 25480 9100-2276 
ALL2 05303-60004 2 INDUCTOR: FILTER 23460 35303-60004 
ALL3 05303-60004 INDUCTOR:FILTER 23480 05303-69004 
A1IP1 1251-2756 1 CONNECTOR:R & P, 50 CONTACT 74868 57-20500-31 
AlJL 13854-0009 4 TSTR:3SI NPN 80131 2N709 
Alv2 1853-0015 1 TSTR:SI PNP 60131 2N3640 
4103 1853-0030 2 TSTR:SI PNP 8C131 2N3906 
A104 1854-0009 TSTR2S{L NPN $0131 2N709 
A105 1353-0036 TSTRisI PNP 383131 Z2N3996 
AIR1L 0683-1025 3: RsFXD CUMP 1000 OHM 524 1/ 4A ! 91121 cd 1025 
ALR2 j NOT ASSIGNED 
ALRS 0683-2025 6 XiFXO CUMP 2000 OHM 5% 1/4W Jll2Z CB aGZo 
ALRS 0683-5105 it K2FXO CUMP SL UHM 52 1/4w Jilz21 CE 5105 
ALRS5 2100-1775 1 R3VAR we DK OHM 5% TYPE H lw 28480 2100-1775 
ALRG NOT ASSIGNED 
ALRT NOT ASSIGNED 
ALRB 0698-33748 1 R2FXD CARBUN 51 OHM 5% 1/3W 23480 0698-3378 
ALRO 0683-5115 2 R3FXD CUMP 510 UHM 5% 1/4w v11L21 CB 5115 
ALR1O 0063-1035 13 RzFXU CUMP LOK OHM 5é 1/44 OLi21 Ca 1035 
AlRK1il NOT ASSIGNED 
ALKL2 0683-5115 R3FXD COMP 510 UHM 5% 1/4wW 9112 (yeh yy 
ALRL3 0663-3015 2 RZFXU COMP 300 UHM 5X 1/46 JlLiz2zi Cees 
ALRL4 0683-1035 KSFXU COMP LOK UHM 5% 1/40 01121 Cs 1lv3s5 
AIRLS 0684-0271 1 RsFXO COMP 2.7 UHM 102 1/4w Gll2l Caco 
AlR16 0683-1035 RSFKU CUMP LUK UHM 5% 1/4W JITL2L Gb "2935 
ALRLT 0683-2025 R3FXO COMP 2000 UHM 5% 1/4 vllal Co) 22> 
ALR1S | 0083-1035 R:FXD COMP LOK UHM 52% 1/4a O1l121 Ld 1035 
AlLR19 j 0683-1035 R2FXD CGMP LOK OHA 5% 1/4w0 uii2l Ceri oso) 
ALR2O 0683-1035 R3FXU CUMP LOK UHM 53 1l/4a 01121 Co LO35 
ALR2L | 0683-3025 1 R:FXD CUMP 3000 UHM 5% 1/4wW OlleZl CB 3025 
ALR22 0683-1035 R3FXO CUMP LOK UHM 35% 1/40 OLL21 coe L035 
ALR23 0683-2405 1 R3FXD COMP 24 OHM 5% 1/4a Jll2i CB 2405 
ALR24 0683-1035 R2FXD COMP LOK OHM 5% 1/4w DEL AL C3 1035 
ALR25 0683-1035 R2FXO COMP LUK OHM 54 1/4wW Jll2l Co 1035 


9C-6-2 


See introduction to this section for ordering information 
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~— | Reference 


Designation 


A1S1 
ALS2 
AlLUL 
A1U2 
AlUu3 


AlU4 


AlU5 
A1U6 
ALUT 
Alus 
Alu9 


Alu10 
AlULL 
Alu12 
AlU13 
AlU14 


AlUL5 
AlLULS 
AiuU17 
AlUL8 
AlULO 


Alu20 
Alu21 
ALXF1 
A1XF2 
A1LXF3 
A1XxvU1 
A1XU2 


A2 

A2C1 
A2c2 
A2C3 
A2C4 


A2C5 
A2C6 
A2CT 
A2c8 
A2c9 


A2C10 
A2Cil 
A2C12 
A2C13 
A2C14 


A2C15 
A2C16 
A2C1T7 
A2C18 
A2CR1L 


A2CR2 
A2CR3 
A2CR4 
A2CR5 
A2CR6 


A2CRT 


A2MP1 
A2P1 
A2Q1 
A2Q2 
A203 
A204 
A205 
A206 
A207 


A2RL 
A2R2 
A2R3 
A2RS 
A2R5 


A2R6 
A2R7 
A2Rs 
A2R9 


Table 9C-6-1. Replaceable Parts (Continued) 


Model 5303B 
Replaceable Parts 


LESS OPTION 001 (CONTINUED) 


3101-1709 
3101-1708 
5086-7089 
1820-0736 
1820-0736 


1820-0101 


1820-0691 
1820-0629 
1820-0629 
1820-0876 


1820-0629 
1820-0686 
1820-0072 
1820-0055 
1820-0596 


1820-0077 
1820-0583 
1820-0583 
1820-0585 
1820-0583 


1820-0596 
1820-0307 
1400-0110 
1400-0110 
1251-3205 
41200-0475 
1200-0475 


05303-60008 
0180-0210 
0150-0075 
0150-0050 
0180-0210 


01 60-3 878 
0180-0210 
0140-0209 
0180-0210 
0160-3 878 


0160-3878 
0160-3 878 
0180-0106 
0160-3 878 
0180-1701 


0180-1701 
0160-3878 
0160-3873 
' 0160-3878 
1901-0040 


1901-0040 
1901-0179 
1901-0179 
1901-0179 
1901-0179 


1902-3002 


03431-01201 
1200-0432 
1855-0081 
1853-0247 
1854-0019 
1854-0009 
1854-0092 
1854-0092 
1854-0009 


0683-1045 
06863-2015 
0683-1055 
0683-1025 
0683-7515 


0683-2425 
0683-2025 
0683-2025 
0683-1035 
0683-1025 


Nee 


SWITCH: PUSHBUTT 
SWITCH: PUSHBUTT 
IC:AMP AND TRIG 
IC:DIGITAL 
IC:D1GITAL 


INTEGRATED CIRC 


NOT ASSIGNED 

IC:TTL SCHOTTKY 
IC:TTL SHS QUAL 
IC:TTL SHS DUAL 
IC:4-BIT LATCH 


IC:TTL SHS DUAL 
IC:TTL SCHOTTKY 
[IC:TTL DUAL 2H 
1C:TTL DECADE C 
ICsTTL LP DUAL 


ICz:TTL DUAL D F 
IC:TTL LP QUAD 
IC:TTL LP QUAU 


ON DPDT 4-STATION 
ON 


UIT: DIFFERENTIAL AMPL 


4 wl4-2-3-2) INPT 
EDGE TRIGe J-K F/F 
EDGE TRIGe J-K F/F 


EDGE TRIGe J—-K F/F 
TRIPLE 3-INPT ANDO GATE 
2-INPT ANOD/OR GATE 
OUNTER 
EUGE TRIG» D F/F 


/F 
2-INPT NAND GATE 
2-INPT NAND GATE 


1 ICsTTeh 
ICsTTL 


ICsTTe 
IC:DIG 
BODY:F 


SOCKET 
SOCKE 
SOCKE 


Sm ne 


1 BOARD 
4 C2FXD 
CzFXD 
CsFXD 
CFXD 


CsFXoO 
CsFxv 
1 C3FXD 
C2FXD 
C:FxO 


C3FXO 
C2FXD 
1 CsFXO 
C:FXD 
2 CzFXD 


CsFXD 
C:FXxD 
CsiFxXoO 
C2FXD 
2 DIODE: 


DIODE: 

4 DIODE: 
| DIODE: 
DIODE: 

OILOO0E: 


1 OIOGDE 


SOCKET 
TSTR:SI 
TSTR:SI 
TSTR3S 
TSTR:S 
2 TSTK:S 
TSTR:S 
TSTR:S 


r--ON 


2 R:iFXD 
z R3FXD 
1 Ri FXO 

R3FXD 
2 R3FXD 


Ll R3FXD 
R2FXO 
KIFXD 
RiFXD 
K2FXO 


See introduction to this section for ordering information 


LP QUAD 2-INPT NANO GATE 
LP QUAD 2-INPT NAND GATE 


LP OUAL EDGE TRIGs C F/F 


ITAL DTL HEX INVERTER 
USEHOLDER 


BODY:FUSEHOLDER 


:MINIATURE SINGLE LEAD 
T:IC SINGLE LEAD 
T:IC SINGLE LEAD 


ASSY: AMPLIFIER 
ELECT 323 UF 202 LSVDCW 


CER 4700 PF #100-2035 5U0VOCW 
CER 1000 PF +80-202 1000VD0CwW 


ELECT 3.3 UF 20% 15V0Cw 


CER 1LV00 PF 20% LOUOVOCW 
ELECT 323 UF 20% 15V0CH 
MICA 520 PF 10% 

ELteCT 323 UF 20% 15VDCN 
CER 1000 PF 202 LOUVOCW 


CER LOOU PF 20% LOOVOCH 
CER 1000 PF 20% 1LOOVUCW 
ELECT 60 UF 20% 6VOCW 

CER 1000 PF 20% LOOVOCW 
ELECT 628 UF 202% 6VUCH 


ELECT 6.3 UF 20% oVOCW 
CER 1000 PF 20% LUOVDCW 
CEK 1L0CU PF 20% LOOVOCW 
CER 1U00 PF 20% LOOVDCW 
SILICON 30MA 30wWV 


SILICUN 30MA 30WV 
SILICUN 15wWVv 
SILICON 1L5wVv 
SILICUN L5wV 
SILICON L5wv 


BREAKDOWN:2.37V 5% 


BRACKET:MOUNTING CKT BD 


:FEMALE SINGLE 
FET 

PNP 

I NPN 

1 NPN 

I NPN 

I NPN 

I NPN 


COMP LOOK OHMS 5% 1/4w 
COMP 200 UHM 5% 1/4a 
COMP L MEGUHM 52 1/+4 
COMP 1000 UHM 5% 1/4w 
CUmP 750 UHM 5% 1/ 4a 


CUMP 2400 UHM 5% 1/4W 
COMP 2000 UHM 5&@ 1/ 4h 
COMP 2000 UHM 5% 1/4W 
COMP LOK OHM 5% 1/4 

CUMP LOOU UnM 5% 1/4w 


71590 
28460 
23480 
28480 
28480 


04713 


01295 
01295 
01295 


01295 


01295 
91295 
01295 
01295 
12040 


01295 
12049 
12040 
12040 
12040 


12040 


71400 
71400 
28480 
70998 
70998 


30443 
56289 
72982 
55239 
502389 


80031 
56239 
25480 
50209 
80031 


80031 
80031 
23480 
80031 
23480 


28480 
30031 
$0031 
80031 
OT262 


07263 
27480 
26430 
23430 
23480 


23439 


50443 
27264 
80131 
01295 
238450 
vO1l321 
d01L31 
60131 
30131 


U1LL21 
aya Beeat 
OL121 
O1l121 
Uil2l 


Oliel 
Vile2l 
Oll2i 
Olld2l 
O1lL2l 


PB-10 
3101-1708 
5086-7089 
1820-90736 
1820-0736 


4C1034P 


SNT4S04N 
SN74S112N 
SNT4S1L12N 
SN74L75N 


SNT4S1L12N 
SNT4SLLN 
SN7450N 
SNT490N 
OM7T4¢L74N 


SN7474N 

DMT4L9O0N 
DM74LV0ON 
DM74LU3N 
DM 74L OON 


OM7T4L74N 


P/O HWA HOLDER 
P/O HWA HOLDER 
1251-3205 
75060-00 

75060-00 


05303-60008 
1500335X0015A2-vUYS 
851-V00-X5UL-47eZ 
C0678102t19022526-COH 
1500335X0015A2-VYS 


CV2Z059ATALUEM 
150D335X0UL5A2-UYS 
014VU-02u09 

1500 355X0015A2-vLYS 
CV2Z059X7RLO24 


CV2Z059X7TRLOZM 
CV2099X7TR1LO2M 
0180-y106 
CV2059X7TR1LO2M 
0180-1701 


0180-1701 
CV2059X7R1LO2ZM 
CV2U59XTRLIIEM 
CV2Z059X7R1LO2M 
FOG1CEE 


FOGLO88 

1901-0179 
1901-0179 
1991-0179 
L901L-v1L7T9 


L9U2-3002 


03431-01201 
1200-0432 
1855-0081 
1853-0247 
1454-0019 
2NTUS 
2N3563 
2N3553 
2NTO09 


t3 1045 
CJ 2015 
C3 1055 
C8 1025 
CB 7515 


Ci 2425 
Cs 2925 
Lo 2025 
Cr Ly SiS 

102» 
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Model 5303B 


Replaceable Parts= 


Reference 
Designation 


A2R11 
A2R12 
A2R13 
A2R14 
A2R15 


A2R16 
A2R17 
A2R18 
A2R19 
A2R20 


A2R21 
A2R22 
A2R23 
A2R24 


A2U1 
A2U2 


DS1 
J1 
J2 
J3 
J4 


wi 
W2 


5040-0345 


9C-6-4 


0683-1035 
0683-1045 
0683-1035 
0683-1035 
0683-1835 


0683-1035 
0683-2025 
0683-1035 
0683-2025 
0683-4715 


0683-3015 
0683-2025 
0683-1015 
0683-7515 


1820-0270 
1820-0216 


1990-0325 


1250-0186 
1251-1816 
1251-0463 


05303-60006 
05303-60010 


0360-1190 
0370-0914 
0370-0970 
0370-2486 
1400-0249 


1400-0808 
3050-0279 
5040-0345 
5040-7032 
05300-20010 


05300-40003 
05300-40004 
05301-20005 
05301-40001 
05303-00003 


05303-00004 
05303-00005 


OR 


Table 9C-6-1. Replaceable Parts (Continued) 


ek eed tee cD UTS aN 


—N 


See introduction to this section for ordering information 


LESS OPTION 001 (CONTINUED) 


R:FXD COMP 10K OHM 5% 1/4W 
R:FXD COMP 100K OHMS 5% 1/4W 
R:FXD COMP 10K OHM 5% 1/4W 
R:FXD COMP 10K OHM 5% 1/4W 
R:FXD COMP 18K OHM 5% 1/4W 


R:FXD COMP 10K OHM 5% 1/4W 
R:F XD COMP 2000 OHM 5% 1/4W 
R:FXD COMP 10K OHM 5% 1/4W 
R:FXD COMP 2000 OHM 5% 1/4W 
R:F XD COMP 470 OHM 5% 1/4W 


R:FXD COMP 300 OHM 5% 1/4W 
R:FXD COMP 2000 OHM 5% 1/4W 
R:FXD COMP 100 OHM 5% 1/4W 
F:F XD COMP 750 OHM 5% 1/4W 


IC:DIFFERENTIAL VIDEO AMP 
1C:OP. AMP. AVOL=50K MIN. 


MISCELLANEOUS AND CHASSIS PARTS 


DIODE: VISIBLE LIGHT EMITTER 


PART OF W1 

CONNECTOR:BNC INPUT RF 
CONNECTOR:BANANA FEM RED 
CONNECTOR:3ANANA FEM BLK 


CABLE ASSEMBLY:50 OHM 
CABLE ASSEMBLY:1 MEGOHM 


LUG:SOLDER B.N.C (J2) 

BEZEL:PUSHBUTTON KNOB, JAD GREY 
PUSHBUTTON ASSY:BLANK (BLANK AND GRAY) 
PUSHBUTTON ASSY:BLANK (SOLID GRAY) 
STRAP:CABLE, GRAY NYLON 


DIODE HOLDER:CLEAR PLASTIC (FOR DS1) 
WASHER:FIBER 7/16’ OD 1/4” ID (FOR DS1) 
INSULATOR:CONNECTOR (FOR J2) 
FOOT:REAR 

CASE 


SUPPORT:BOARD 
GUIDE:SLIDE 1 
STAND: TILT 
FOOT:-=RONT 
PANEL:FRONT 


BRACKET:FRONT 
PANEL:REAR 


Mfr Part Number 


CB 1035 
CB 1045 
CB 1035 
CB 1035 
CB 1835 


CB 1035 
CB 2025 
CB 1035 
CB 2025 
CB 4715 


CB 3015 
CB 2025 
CB 1015 
CB 7515 


U5F 7733393 
1820-0216 


1990-0325 


30380-1 
1251-1816 
1251-0463 


05303-60006 
05303-60010 


720 SPEC 
0370-0914 
0370-0970 
0370-2486 
TYB-23M-B 


1400-0808 
S-1564 
5040-0345 
5040-7032 
05300-20010 


05300-40003 
05300-40004 
05301-20005 
05301-40001 
05303-00003 


05303-00004 
05303-00005 
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Te. Model 5303B 
Replaceable Parts 


Table 9C-6-1. Replaceable Parts (Continued) 


WITH OPTION 001 


Reference 
Designation 


0683-1035 K2—FXD COMP LOK UHM 5% 1/4WhW 


Al 05303-60011 1 BOARD ASSY: LOGIC (NOT AVAILABLE FOR 50443 06303-60011 
FIELD REPLACEMENT OR SALE) 

AlCl 01 50-0075 4 C2FXD CER 4700 PF +1U0-2U%e S0UV0EA 72982 85 1-000-X5U0-472Z 
ALC2 016u-3878 22 C:FXD CER L000 PF 20% 1L00VDCw 80931 CV2059X7R1LO2M 
A1C3 0160-3 878 C2FXD CER 1000 PF 20% 100VOCw 80931 CV2059X7R 102M 
ALCS 0160-3876 C:FXD CER 1000 PF 20% 1OOVOCW 80031 CV2059X7R1LU02M 
ALCS 0160-3878 C:FXD CER 1000 PF 20% i100VO0CW 80031 CV2039X7R102™ 
AlCé 0160-3878 CzFXO CER 1000 PF 20% 100V0Cw 30031 CV2059X7R102M 
ALC7 01 60-3 878 C:FXDO CER 1000 PF 20% 100V0CH 80031 CV2059X7R 102M 
ALC8 0160-3878 CzFXD CER 1000 PF 20% 100VDCWw 30031 CV2059X7TR1L 02M 
ALC9 0160-3878 CsFXO CEK LUVO PF 2U% LOUVDCAH 80U31L CV2059X7TRKLOZM 
AiC1LO 0160-3878 CzFXD CER 1000 PF 20% 1LUOVDCw 80031 CV2059X7R102M 
ALCLL 0180-1746 1 C:FXO ELECT 15 UF 10% 20V0CW 23480 0180-1740 
ALC12 0150-0075 CzFXU CER 4700 PF +#100-20% S00VOCW 72982 851-000-X5uU0-4722 
ALCL3 0150-0075 CzFXD CER 4700 PF #100-20% S500VDCH 72982 851-000-X5U0-4722 
A1C14 0180-1702 2 C:FXD ELECT 180 UF 20% oVOCw 56289 1500187X0006K2-DYS 
AICL5 0150-0050 2 C:FXD CER LOOU PF +80-20% 1000VDCW 56289 CO67BLOZELO2Z$26-L DH 
A1C17 0180-1702 C2FXO ELECT 180 UF 202 oVDCW 56289 15001 87X0006R2-DYS 
ALCL& 0160-3873 CsFXD CER 1000 PF 20% 100VDCH 80031 CV2059X7RL 02M 
AIC19 0160-3 878 CzFXD CER 1000 PF 20% LOOVUCW 80031 CV2059X7R102M 
Alc20 0160-3878 CzFXUV CER 1000 PF 20% LOOVUCW 80031 CV2059X7R102M 
AlC21 01 60-3 878 C:FXD CER 1000 PF 20% 1LOUVOCW 80031 CV2059X7RLO2M 
Alc22 0160-3878 CzFXD CER 1000 PF 20% 100VDCw 80031 CV2U59X7RL02M 
ALC23 0180-0228 2 C:FXO ELECT 22 UF 10% 15VO0CW 56289 1500226X901582-DYS 
AlC24 0180-0228 C:FXD ELECT 22 UF 10% 15V0Cw 56269 1500226X901582-DYS 
A1C25 0180-1701 4 CzFXD ELECT 628 UF 20% 6VDCh 28480 0180-1701 
A1C26 0160-1701 C3FXD ELECT 6.8 UF 20% 6VOCw 28480 0180-1701 
A1CR1 1902-3002 2 DICDE: ZENER 2.37V 28480 1902-3002 
ALCR2 19 10-0034 2 DIODE:GERMANIUM 25V 28480 1910-0034 
ALCR3 1910-0034 DIODE:GERMANIUM 25V 2 8480 1910-0034 
AICKS 1902-0031 i DIODE BREAKDUWN:12.7V 52 28480 1902-0031 
ALCR5 1902-0025 1 DIODE » SREAKDOWN220-20V 5% 400 MW 28440 1902-0025 
ALCR6 1902-0041 1 UVIODES BREAKDOAN Sel lV 52 04733 $Z10939-98 
ALCK7 1901-0662 1 UIOVES SI, PUMEK RECTIFIER 04713 mR 751 
ALCR8 1902-0554 2 DIUDE BREAKDOWN: 10V lw 28489 1902-0554 
A1CR9 1901-0050 2 DIODES1 200 MA AT LV 07263 FDA 6308 
ALCR1O 1901-0050 DIODE:SL 2u0 MA AT lV 07263 FDA 6308 
AlCRAL 1902-0554 DIODE B8REAKOUWN:10V iW 28480 1902-0554 
ALEL 5088-7002 1 IC2LIMITER 28480 5088-7002 
ALFL 2110-0332 2 FUSE23A 71400 GMW 3 
A1F2 2110-0332 FUSE:3A 71400 GMW 3 
AIF3 2110-0436 2 FUSE:1/10A 125V 50443 2110-0436 
A1F3 (SPARE) 2110-0436 FUSE:1/10A 125V (SPARE 502 INPUT) 50443 2110-0436 
All 1260-0398 1 CONNECTOR:MALE PINS/BREAK-AWAY FRAME 28480 1260-0398 
A1L1 9100-2276 3 COIL/CHOKE 100 UH 10% 28480 9100-2276 
AlL2 05303-60004 2 INDUCTUR?FILTER 28480 05303-00004 
ALL3 05303-60004 7 INDUCTORS FILTER 28480 35303-60004 
ALLS 9100-2276 CUIL/CHOKE 100 UH 10% 28480 9100-2276 
AlL5 | 9100-2276 COIL/CHOKE 100 UH lus 28480 9100-2276 ' 
A1P1 1251-2756 1 CONNECTOR:R & P, 50 CONTACT 74868 37-20500-31 ; 
ALOL 1854-0009 4 TSTR=SI NPN 80131 2N709 
Alo2 1853-0015 1 TSTR=SI PNP 80131 2N3640 
A1LQ3 1853-0036 2 TSTR2SI PNP 80131 2N3906 
Al0« 1854-0009 TSTR:SI NPN 80131 2N709 
A105 1853-0036 TSTRz2SI PNP 80131 2N3906 
AlR1 0683-1025 3 R:FXD COMP 1LOOO UHM 5% 1/46 } O@L21 CS 1025 
ALR2 0683-7515 3 R2FXD COMP 750 OHM 54 1/4w CB 7515 H 
ALK3S 0683-2025 7 R3?FXO COMP 20U0 OHM 52 1/4W C3 2025 
ALRG 0683-5105 2 RzFXO COMP 51 OHM 5% 1/4W C3 5105 { 
ALRS {2100-1775 1 K2VAR WW 5K OHM 5% TYPE H lw 2100-1775 
ALR6 06 83-5105 R3FXD COMP 51 UHM 52% 1/4wW Ce 5105 | 
ALR7 0683-2025 R2:FXD CUMP 2000 OHM 5% 1/4W CB 2025 
ALRS 0598-3378 1 R2FXD CARBON 51 OHM 52 1/8W 0698-3378 
ALRO 0683-5115 2 RzFXO COMP 510 OHM 5% 1/4w CB 5115 
ALRLO 0683-1035 13 R2FXD CUMP LOK OHM 5% 1/4W CB 1035 
AIR11 0684-0271 1 R2FXD COMP 2.7 OHM 10% 1/4W CB 27GL 
ALR12 0683-5115 R2FXD COMP 519 OHM 5% 1/4wW C8 5115 
ALRL3 0683-3015 1 R2FXD COMP 300 UHM 52 1/4nh Cd 3015 
AlR14 0683-1035 R=FXD CUMP LOK UHM 5% 1/4W 1035 
ALR15 NUT ASSIGNED 

| 


See introduction to this section for ordering information 
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Model 5303B 
Replaceable Parts 


Table 9C-6-1. Repiaceable Parts (Continued) 


eS Mfr 
Description ents Mfr Part Number 
WITH OPTION 001 (CONTINUED) 
ALRL7 0683-2025 R2FXD COMP 2000 QHM 5% 1/4mn Oll21 : Co 2325 
ALR18& 0683-1035 R:2FXD COMP LOK OHM 5% 1/4w Oli21L CX 1935 
A1LR19 0683-1035 R3FXD COMP 10K OHM 5% 1/4W Oll2l | Ch 1035 
A1LR2O 0683-1035 R:FXD CUMP LOK OHM 5% 1/4wW Oll21 Cs 1035 
A1R21 0683-3025 1 R:FXD COMP 3000 OHM 52 1/4n Oll21 C8 3025 
ALR22 0683-1035 R2FXO COMP LOK UHM 5% 1/4W O1121 C3’ 1035 
ALR23 0683-2405 1 R:3FXD COMP 24 UHM 52 1/4W v1ll21 Cu 2405 
A1LR24 0683-1035 R:FXD COMP 1OK OHM 52% 1/4wW O1ll21 Cé. 1035. 
AlR25 0683-1035 R3FXD COMP LOK OHM 52 1/4 vll21 CS 1035 
ALS1L 3101-1709 1 SWITCHSPUSHBUTTON DPOT 4-STATION 71590 P5-10 
A1LS2 3101-1708 1 SalI TCH: PUSHBUTTON 23480 3101-17908 
AlLS3 3101-1596 1 SWITCH: SLIDE OPOT MINIATURE 78488 Sse ol—l 
AlLUL 5086-7089 1 ICzAMP AND TRIG 23489 5086-7089 
AlU2 1820-0736 2 IC:DIGITAL 23480 1820-0736 
Alu3 1820-0736 IC:DIGITAL 28480 1820-0736 
AlUS 1820-0101 ut INTEGRATED CIRCUIT:OIFFERENTIAL AMPL 04713 MC i034P 
AlU5 1820-0174 1 IC:TTL HEX INVERTER 01295 SN7404N 
AlLU6 1820-0691 1 IC:TTL SCHOTTKY 4 W(4—2-—3-2) I NPT 01295 SN74S54N 
AlU7 1820-0629 3 IC:TTL SHS DUAL EDGE TRIGe J-K F/F 01295 SNT4S112N 
ALUS 1820-0629 IC:TTL SHS DUAL EUGE TRIGe J-K F/F 01295 SNT7T4&S112N 
Alu9 1820-0876 1 ICSDIGITAL LP QUAD 4-BIT, TTL 01295 SN74L75N 
AlU10 1820-0629 IC:TTL SHS DUAL EDGE TRIGe J-K F/F 91295 QSNT4S112N 
Alull 1820-0686 i IC:sTTL SCHOTTKY TRIPLE 3-INPT AND GATE 01295 SNT4SLIN 
41uU12 18 20-0072 1 IC:TTL DUAL 2w 2-INPT AND/GR GATE Ol2y5 SN7450N 
AlU13 1820-0055 1 ICsTTL DECAD: CUUNTER 01295 SN7490N 
AlLUL4 18 20-0596 zZ IC:TTL LP DUAL EOGE TRIGe DO F/F 12040 DM T4L 74N 
ALUL5S 1820-0077 ii IC:TTL DUAL D F/F 01295 SNT474N 
4lU1L6 1820-0583 3 IC:TTL LP QUAD 2-INPT NAND GATE 12040 DAT4LO0N 
Alul7 1820-0583 IC:TTL LP QUAD 2-INPT NAND GATE 12040 DM T4LU00N 
AlU18 1820-0585 1 IC:TTL LP QUAD 2-INPT NAND GATE 12040 OMT4LU3IN 
ALULS 1820-0583 IC:TTL LP QUAD 2-INPT NAND GATE 12040 DMT4L00N 
AlU20 18 20-0596 IC:TTL LP DUAL EDGE TRIG» C F/E 12940 Dn 7T4L74N 
AlvU21 1820-0307 | L IC:DIGITAL DTL HEX INVERTER 
ALXFl 1400-0110 2 BUUY:FUSEHULDER 71490 P/ AWA HJULUER 
A1XF2 1400-0110 BODY:FUSEHOLDER 71400 P/O HWA HOLDER 
ALXF3 1251-3205 4 SOCKET:MINIATURE SINGLE LEAD 28489 1251-3205 
A1XU1 1200-0475 30 SOCKET:IC SINGLE LEAD 70998 75060-00 
A1XU2 1200-0475 SOCKET:IC SINGLE LEAD 70998 75060-00 
Al1Y1 0960-0318 1 CRYSTAL OSCILLATOR:10 MHz 28480 0960-0318 
J5 1250-0083 1 CONNECTOR:BNC 02660 31-221-1020 


See introduction to this section for ordering information 
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Model 5303B 
Replaceable Parts 


Table 9C-6-2. Manufacturers Code List 


NO. MANUFACTURER NAME . ADDRESS CODE 
Oll2i ALLEN BRADLEY CO. MILWAUKEE» WIS. 53204 
01295 TEXAS INSTRUMENTS INC. SEMICQNDUCTOR COMPONENTS DIV. DALLAS» TEX. 75231 
02660 AMPHENOL CORP. BROAOVIEW, ILLe 60153 
04713 MOTOROLA SEMICONDUCTOR PROD.INC. PHOENIX,» ARIZ. 85008 
07263 FAIRCHILD CAMERA & INST. CORP.] SEMICONDUCTOR DIV. MOUNTAIN VIEW, CALIF. 94040 
12040 NATIONAL SEMICONDUCTOR CORP. DANBURY» CONN. 06810 
27264 MOLEX PROD. CO. DOWNERS GROVE, ILL. 60515 
28480 HEWLETT-PACKARD CO. CO%PORATE HQ PALO ALTO, CALIF. 94304 
50443 HEWLETT-PACKARD CO. SANTA CLARA DIV SANTA CLARA, CALIF. 95050 
56289 SPRAGUE ELECTRIC CO. Ne ADAMS», MASS~ 01247 
59730 THOMAS & BETTS CO. THE ELIZABETH, NeJe 07207 
70998 BIRD ELECTRONICS CORP. CLEVELAND, OHIO 44139 
71400 BUSSMANN MFG. DIVe MC GRAW-EDISON CO~ ST. LOUIS» MO. 63017 
71590 GLOBE UNION INC. CENTRALAB DIV. MILWAUKEE», WISC. 53201 
72982 ERIE TECHNOLOGICAL PROD. INC. ERIE,. PA.j 16512 
14868 AMPHENOL CORP. RF DIV. DANBURY» CONN 06810 
77068 BENOIX CORP. ELECTRODYNAMICS DIV. Ne HOLLYWOOD. CALIF. 91605 
79963 ZIERICK MFG. CO~ MTe KISCO, NeoYe 10549 
80031 MEPCO DIV. SESSIONS CLICK CO. MORRISTOWN: NeJeo 07960 
80131 ELECTRONIC INDUSTRIES ASSOCIATION WASHINGTON O0.-C. 20006 
82389 SWITCHCRAFT INC. CHICAGO, ILL. 60630 
94137 NO M/F DESCRIPTION FOR THIS MFG NUMBER 
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Model 5303B 
Manual Changes and Options 


SECTION IX C 
5303B 525 MHz COUNTER 


SUBSECTION VII 
MANUAL CHANGES AND OPTIONS 


9C-7-1. MANUAL CHANGES 


9C-7-2. Section IX C applies directly to Model 5303B 
525 MHz Counters having serial number prefix 1240A. 


9C-7-3. Newer Instruments 


9C-7-4. As changes are made, newer instruments 
may have serial number prefixes not listed in Section 
IX C. The manuals for these instruments will be sup- 
plied with “Manual Changes” sheets containing the 
required information; replace the affected pages with 
the replacement “manual changes” pages. Contact 
the nearest Hewlett-Packard Sales and Service Office 
for information if these pages are missing. 


9C-7-5. Older instruments 


9C-7-6. The following paragraphs give the infor- 
mation necessary to modify the manual to cover 
instruments with serial number prefixes 1232A and 
1208A. 


9C7-7. SERIAL PREFIX 1208A UNITS. The EXT de 
jacks on the rear panel of the instrument are labelled 
“EXT DC, 12-30 V” instead of “EXT DC 11-24 V”. 
Note this difference, then make all the changes listed 
below for serial prefix 1232A units. 


9C-7-8. SERIAL PREFIX 1232A UNITS. Make the 
following manual changes to adapt this section of the 
manual to units having serial number prefix 1232A: 


a. Add capacitor A1C16, part number 0150- 
0073, 100 pF, 10%, 1000VDCW to the replaceable 
parts lists on pages 9C-6-2 and 9C-6-5. Additionally, 
remove gate A1U19B and add A1C16 to the sche- 
matic diagram and add A1C16 to the component 
location photograph of Figure 9C-8-2 (see Figure 
9C-7-1 for locations). 


b. In the replaceable parts lists on pages 9C-6-2 
and 9C-6-5, change the entries for AlCR1, A1Q2, 
A1R9, and A1R21 to the following: 


A1CRI, 1902-3057, DIODE:ZENER 3.74V 

A1Q2, 1854-0009, TSTR:SI NPN, 2N709 

A1R9, 0683-7515, R:FXD COMP 750 OHM 5% 4W 
A1R21, 0683-1025, R:FXD COMP 1000 OHM 5% 4W 


Additionally, change the schematic diagram in Fig- 
ure 9C-8-2 to conform to these component changes as 
shown in Figure 9C-7-1. 


9C-7-9. OPTIONS 


9C-7-10. Option 001 is a high-stability time base 
oscillator for the 525 MHz Counter. Specifications 
for this option are included in Table 9C-1-1. The 
schematic diagram for the Al Logic Board includes 
the option 001 circuits in dotted line form. 


9C-7-11. Option 001 may be installed in the field. 
Refer to Figure 9C-7-2 for part numbers of all 
additional components required and for the physical 
placement of each component. 
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Model 5303B 
Manual Changes and Options 


Figure 9C-7-1. Changes Required for Older Instruments 


CHANGE CR1, R21, Q2, AND R9 ON SCHEMATIC DIAGRAM OF FIGURE 9C-8-2 TO THE CONFIGURATION SHOWN. 


DIGIT: SELECT. zs 
DIGIT ADDRESS "2" 
DIGIT SELECT 


DIGIT ADDRESS 
DIGIT SELECT 
DIGIT ADDRESS 


32 +— 


ON SCHEMATIC DIAGRAM OF FIGURE 9C-8-2, ADD C16, DELETE U19B,AND CONNECT C15 TO THE OUTPUTS OF U21B,C,AND D. 
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Model 5303B 


Manual Changes and Options 


Figure 9C-7-2. Field Installation of Option 001 


Foca ti ~——s 


NOTE 


1. REMOVE RESISTOR R15 AND INSTALL THE RESISTOR IN THE POSITION DESIGNATED FOR R11. 
2. INSTALL THE FOLLOWING COMPONENTS IN THE POSITIONS INDICATED ABOVE. 


[cesta DESCRIPTION HP PART NO. 


CAP: 4700 pF 0150-0075 
CAP: 6.8 uF 0180-1701 
CAP: 6.8 uF 0180-1701 
CONN: BNC 1250-0083 
COIL: 100 uH 9100-2276 ; 
COIL: 100 wH 9100-2276 | 
RES: 750 OHM 0683-7515 
RES: 51 OHM 0683-5105 
RES: 2K OHM 0683-2025 
RES: 2.7 OHM 0684-0271 
SWITCH: DPDT 3101-1596 
iC: SN7404N 1820-0174 


OSC: CRYSTAL 0960-0318 
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IX C 


5303B 525 MHz COUNTER 


SUBSECTION VIII 
CIRCUIT DIAGRAMS 


9C-8-1. INTRODUCTION 


9C-8-2. This subsection of the manual contains the 
following information: 


a. A signal list that gives the signal name and 
connector pin number of each signal that intercon- 


_ nects with the mainframe (see Table 9C-8-1). 


b. A block diagram of the counter (see Figure 
9C-8-1). 


c. Signal waveforms at key points in the input 
amplifiers and clock circuits (part of Figure 9C-8-2). 


d. Component location views of the printed- 
circuit boards (part of Figure 9C-8-2). 


e. A schematic diagram of the counter (part of 
Figure 9C-8-2). 


9C-8-3. Use the information in this subsection in con- 
junction with the information provided in Subsection 
V, Maintenance, while troubleshooting the counter. 


Table 9C-8-1. Counter Signal List 


PIN NO. | SIGNAL NAME DESCRIPTION 


; i: Y | Circuit operating voltages 

3 NC 

4 COMMON RETURN Common power and signal return line. 

5 | Fl Signal to be counted in the mainframe. 

6 Ha Goes low when the mainframe counter reaches 9% full scale. 

7 NC 

8 INHIBIT High during the measurement cycle, low during the display 
cycle. 

9 OPEN Low signal forces the main gate flip-flop in the mainframe 
to the open position. 

10 CLOSE Low signal forces the main gate flip-flop in the mainframe | 

BI NC 

12 NC 


13 EXPONENT 


Inverted log pulses while main gate in mainframe is open 


indicates number of auto-ranging steps. 


14 NC 
15 RESET 
16 CLOCK 


17 MAX TIME 


to the closed position. 


High signal resets all registers. 


10 MHz reference signal from mainframe crystal oscillator. 


on next log pulse. Rising edge initiates display cycle. 


18 TIME BASE OUTPUT 


{ 
Low signal enables closing of the main gate in the mainframe 


Output from the time base decade that is selected by the 


time base select code on pins 22, 23, and 24. 
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Table 9C-8-1. Counter Signal List (Continued) 


PIN NO. SIGNAL NAME DESCRIPTION oa 


19 PRINT Low signal provides print command to rear panel connector 


on mainframe. 


20 TRANSFER Low signal transfers data to display. High signal stores data. 


21 1 MHz TIME BASE INPUT | Input direct from plug-on bypasses control circuit. 


Time base select code A, B, and C determines the time base 


23 TIME BASE SELECT B frequency at the time base output, pin 18. 


24 TIME BASE SELECT C 


22 TIME BASE SELECT A 


25 +22 V Full wave rectified voltage from the power transformer. 
secondary. Provides power to charge the battery pack. If 
no battery pack is used, pin 25 is connected via the plug-on 
to pin 50 (DC-IN). 

26 7 Vi 

27 Hz 

28 M Pins 27 through 31 provide the drive to the annunciator 

29 NC lights on the front panel. A low signal lights the corre- 
sponding indicator. 

30 K 

31 NC 

32 NC 

33 DPI Low signal activates decimal point 1. 

34 DP2 Low signal activates decimal point 2. “Fi 

35 NC 

- ane ematrs ae Digit address code X, Y, Z from the display scanner 

38 DIGIT ADDRESS Y indicates which data digit is being displayed. 
Digit select code X, Y, Z is the code that selects the mainframe 

vd ae Smears z counter digit that is to be displayed. If the mainframe counter is 

4] DIGIT SELECT Z displayed directly, the corresponding lines of the digit address 

° code and the digit select code are connected together. 

42 DATA “D” The data code A, B, C, D represents the digit to be displayed 

43 DATA “C” in binary coded decimal form. Data lines can carry the main- 

4A DATA “B” frame counter information to the plug-on as well as to the 

45 DATA “A” display or can bypass the counter and bring plug-on data to 
the display. 

46 DP3 Low signal activates decimal point 3. 

47 NC 

48 NC 

49 | COMMON RETURN 

50 DC IN DC Power to power supply from battery pack or from 22 volt 
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input power at pin 25. 


Common power and signal return line. 
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Figure 9C-8-1. Simplified Block Diagram 
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Part of Figure 9C-8-2. Signal Waveforms 


.05V/DIV, .1 MS/DIV .2V/DIV, .1 MS/DIV 


es 
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A ia [\ al fX a IN [\ . A \e/ 
Avs USERS pees Vv NFR SN Puen 


.2V/DIV, .1 MS/DIV 


.05V/DIV, .2 MS/DIV .2V/DIV, .1 MS/DIV 


All waveforms taken with a i0:1 divider probe, dc coupiing, and display control set to chop. 


Input signals are 9 kHz, 1V rms sine waves. 
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HEWLETT ,fp, PACKARD MANUAL CHANGES 


LS 


MANUAL DESCRIPTION CHANGE DATE October 17, 1974 
INSTRUMENT: 5303B 525 MHz Counter (This change supersedes all earlier dated changes) 
SERIAL PREFIX: 1240A @ Make ail changes listed as ERRATA. 

DATE PRINTED: MAR 1973 @ Check the following table for your instrument's 
HP PART NO: 05303-90010 serial prefix or serial number and make listed 
MICROFICHE NO: 05303-90011 change(s) to manual. 


IF YOUR INSTRUMENT MAKE THE IF YOUR INSTRUMENT MAKE THE 
FOLLOWING CHANGES HAS SERIAL PREFIX FOLLOWING CHANGES 


HAS SERIAL PREFIX 
OR SERIAL NUMBER TO YOUR MANUAL OR SERIAL NUMBER TO YOUR MANUAL 


14128 
1426 


& NEW OR REVISED ITEM 
ERRATA 


Page 9C-6-3, Table 9C-6-1: 
Change A2P1 from 1200-0432 to 1200-0464; Mfr Code 00779; 3-116141-3. 


Page 9C-6-4, Table 9C-6-1: 
Change 1400-0826 to 1400-0808. 


Page 9C-6-7, Table 9C-6-2: 
Add “00779 AMP INC. (AIRCRAFT MARINE PROD) HARRISBURG, PA. 17101. 


CHANGE 1 (1412A) 
Page 9C-6-3/4: 
Change A2RQ, 11 from 0683-1035 to 0683-1025 1000 OHM. 
Add A2E1 9170-0029 BEAD: FERRITE. 


Page 9C-8-5, Figure 9C-8-2: 
Trace is added between A1P1 pins (6) and (14). 
Change Series numbers at top of schematic (2 places) to 1412A. 
Change vaiue A2R9, 11 from 10K to 1K. 
Add to collector lead of A2Q2 ferrite bead A2E1. 
Change SERIES number at top of A2 schematic to 1412A. 


& CHANGE 2 (1428A) 
Page 9C-6-2, Table 9C-6-1: 
Change A1C2, 3 from 0160-3878 to 0160-3879 .01 UF. 
Add A1L4 0503-80001 INDUCTOR: FILTER. 
Change A1R8 from 0698-3378 to 0698-3379 68 OHM. 
Change A1U1 to ‘5086-7089 or 5088-7008"’ (5088-7008 is preferred part). 


Page 9C-8-5, Figure 9C-8-2: 
Change value A1C2,3 from .001 to .01 UF. 
Add A1L4 between U2(13) and junction U1(11), R8. 
Change A1R8 from 51 to 68* OHM. 
Change A1U1 (in Tabie of Active Components) from 5088-7001 to 5086-7089 or 5088-7008. 


With these changes Board Series No. is 1428. 
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Reference. a ae “within this 
assembly are abbreviated. Add 
assembly. number. to abbreviation 
for. complete description. 
2. Unless otherwise indicated: 
Resistance in ohms. 
; Capacitance B in- picofarads. a 
ee ‘in. microhenries. 
3. For Option. 001, R15- is physically 
~- removed and: becomes R11. 
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4. Dotted po ion. of schematic 
indicates Option 001. - 
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1902-0041 
1901-0662 
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1901-0050 


1854-0009 
1853-0015 
1853-0036 — 
1854-0009 
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5088-7001 
1820-0736 
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4820-0629 
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19 
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Yi 


U14, 20 
U16, 17, 


U21 


1820-0596 


1820-0077 


1820-0583 
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1820-0585 
1820-0307 


0960-0318 _ 
A2 Amplifier 


4901-0040 


1901-0179 
1902-3002 
1855-0081 
1853-0247 
1854-0019 
1854-0009 


- 1854-0092 


1820-0270 


1820-0216. 


@ abbreviated. Add 
assembly = ni imber- to abbreviation 
for. somple description. 


2. Unless otherwise indicated: 
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